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IN  THE 

United  States  Court  of  Appeals 

for  the  District  of  Columbia 


No.  9361 


HAROLD  E.  EDGERTOX,  Appellant 

vs. 

CASPER  W.  OOMiS,  Commissioner  of  Patents,  Appellee. 


BRIEF  FOR  THE  APPELLANT 


APPEAL  FROM  THE  DISTRICT  COURT  OF  THE  UNITED  STATES 
FOR  THE  DISTRICT  OF  COLUMBIA 


I.  JURISDICTIONAL  STATEMENT 

This  is  the  first  of  three  appeals  in  consolidated  suits 
(App.  65)  between  the  same  parties.  The  appeals  are 
treated  in  three  separate  briefs. 

The  present  appeal  is  from  a  judgment  (App.  30)  of 
the  Honorable  District  Court  of  the  United  States  for  the 
District  of  Columbia  in  an  action  brought  under  section 
4915,  R.  S.,  U.  S.  C.,  title  35,  section  63,  refusing  to  au¬ 
thorize  the  Honorable  Commissioner  of  Patents  to  issue 
to  the  appellant  a  patent  for  the  invention  specified  in 
claims  74,  76  to  81  and  222  of  his  application,  Serial  No. 
685,501,  filed  August  16,  1933,  for  Electric  System  (App. 
207).  j 

The  present  brief  deals  also  with  the  appellant’s  right 
to  amend  his  drawings  and  specification. 
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II.  STATEMENT  OF  THE  CASE 

1.  The  Subjects-Matter  Involved  in  the  Three  Appeals. 

The  said  claims  74  and  76  to  81  involved  on  this  appeal 
all  specify  a  static  inverter.  Claim  79|  (App.  4)  is  illus¬ 
trative,  reading  as  follows  (several  reference  numerals 
appearing  in  Fig.  1  at  App.  225  and  explanations  are  in¬ 
serted  in  brackets  for  clarity) : 

79.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  [26]  is  periodically  discharged  through  a  gase¬ 
ous  conductor  lamp  [2],  means  for  initiating  discharge 
of  the  condenser  [26]  at  selected  intervals  consisting 
of  a  static  inverter  [described  more  fully  on  pp.  6  to  12, 
infra ]  for  producing  electrical  impulses  at  a  controlled 
rate,  said  inverter  comprising  a  gaseous  discharge  de¬ 
vice  [140]  in  series  circuit  with  a  source  of  potential 
[101]  and  with  a  second  condenser  [28],  and  means 
for  varying  the  impulse  rate  comprising  a  variable 
impedance  [33]  shunted  across  said  second  condenser 
[28],  and  means  [described  more  fully  on  p.  7,  infra ] 
for  conveying  such  impulses  to  the  flash-producing 
apparatus. 

The  said  claim  222  is  directed  to  an  oscillatorv  condenser — 
discharging  circuit.  It  reads  (App.  8) : 

222.  In  combination,  a  luminescen  t -discharge  device 
[2]  having  a  control  electrode  [100]  and  a  plurality  of 
principal  electrodes  [4,  6]  and  having  rectifier  char¬ 
acteristics,  an  oscillatory  circuit  [traced  at  the  bottom 
of  p.  4,  infra ]  including  said  principal  electrodes  [4,  6], 
means  [the  condenser  26  j  for  causing  a  surge  of  cur¬ 
rent  to  flow  through  said  principal  electrodes  [4,6], 
and  means  including  a  grid-controlled  discharge  recti¬ 
fier  tube  [140]  for  producing  an  initiating  surge  of  cur¬ 
rent  between  said  control  electrode  [100]  and  one  [4]  of 
said  principal  electrodes  [4,  6]. 

The  present  appeal,  as  before  stated,  raises  also  the 
question  of  the  appellant’s  right  to  amend  his  drawings 
and  specification.  This  matter,  though  presented  by  the 
pleadings  and  the  prayers  of  the  complaint  (App.  20),  and 
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referred  to  in  the  District  Court’s  Informal  Memorandum 
(App.  27),  is  not,  however,  included  in  either  the  findings 
of  fact  or  the  conclusions  of  law  (App.  28,  29). 

Companion  appeal  9362  is  from  a  judgment  of  the  Dis¬ 
trict  Court  refusing  to  grant  relief  relating  to  the  amend¬ 
ments  by  way  of  what  used  to  be  called  mandamus,  or  by 
way  of  a  mandatory  injunction. 

Companion  appeal  9363  is  from  a  judgment  of  the  Dis¬ 
trict  Court  refusing  to  authorize  the  Commissioner  of 
Patents  to  issue  to  the  appellant  a  patent  containing  claims 
12  and  14  of  another  application,  Serial  No.  311,724,  filed 
December  30,  1939  (App.  333).  These  two  claims  12  and 
14  are  directed  to  an  oscillatory  condenser -charging  cir¬ 
cuit,  as  to  which  the  appellant  was  awarded  priority  in  In¬ 
terference  76,771,  Miller  v.  Edgerton  (p.  13,  infra),  in¬ 
volving  still  another  application  of  the  appellant,  Serial 
No.  33,733,  filed  July  29,  1935  (App.  315).  Interference 
76,771  is  treated  at  greater  length  in  the  brief  on  the  com¬ 
panion  appeal  9363,  pp.  7  to  9. 

It  will  be  observed  that  claim  222,  involved  on  the  pres¬ 
ent  appeal,  is  concerned  with  an  oscillatory  condenser-dis¬ 
charging  circuit,  and  that  claims  12  and  14  involved  on  the 
companion  appeal  9363  are  concerned  with  an  oscillatory 
condenser -charging  circuit.  The  appellant  will  employ 
italics  to  emphasize  the  distinction,  in  the  endeavor  there¬ 
by  to  avoid  confusion. 

2.  Description  of  the  Invention. 

A.  The  Production  of  thf.  Flashes  of  Light. 

All  three  of  the  appellant’s  said  applications,  and  also 
his  patent  2,186,013  (App.  303),  disclose  apparatus  for 
producing  short-duration  electrical-energy  light  flashes 
of  high  intensity,  as  for  use  in  speed-photography,  strobo¬ 
scopes,  and  the  like.  This  apparatus  comprises  a  lumines- 
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cent  gaseous-discliarge  flashlamp  or  flash  tube  2  (App. 
225)  that  flashes  on  at  rapid  intervals,  and  as  rapidly 
flashes  off  again.  As  recited  in  claim  222  (p.  2,  supra), 
the  lamp  2  is  provided  with  two  main  or  principal  elec¬ 
trodes,  namely,  an  anode  electrode  6  and  a  cathode  elec¬ 
trode  4,  and  also  with  a  metal-band  control-grid  or  starting 
electrode  100.  This  lamp  2  is  a  rectifier;  that  is,  it  al¬ 
lows  current  to  flow  in  one  direction  only. 

A  flash  condenser  or  capacitor  26  is  charged  from  a  di¬ 
rect-current  source  of  potential,  such  as  a  battery  102.  The 
charging  circuit  for  the  condenser  26  extends  from  the 
upper  or  positive  terminal  of  the  battery  102,  by  way  of 
the  upper  conductor  10,  to  the  upper  or  positive  terminal 
of  the  condenser  26 ;  and  from  the  lower  or  negative  termi¬ 
nal  of  the  battery  102,  by  way  of  the  lower  conductor  8,  to 
the  lower  or  negative  terminal  of  the  condenser  26. 

In  claims  12  and  14  involved  on  the  companion  appeal 
9363,  as  before  stated  (p.  3),  this  c,bi\<lei\sQT-charging 
circuit  is  described  as  oscillatory.  The  oscillatory  con- 
denser -charging  circuit  is  not,  however;  involved  on  the 
present  appeal. 

After  the  condenser  26  has  become  thus  charged,  it  dis¬ 
charges  through  a  condenser-discharging  circuit.  The  con¬ 
denser-discharging  circuit,  as  before  explained  (p.  2),  is 
recited  in  claim  222  as  oscillatory. 

The  oscillatory  condenser-discharging  i  circuit  recited  in 
claim  222  extends  from  the  upper  or  positive  terminal  of 
the  condenser  26  (App.  225),  by  way  of  the  upper  con¬ 
ductor  10,  to  the  anode  electrode  6;  and  from  the  lower  or 
negative  terminal  of  the  condenser  26,  by  way  of  the  lower 
conductor  8,  to  the  cathode  electrode  4. 

It  is  desired,  at  the  very  outset,  to  invite  particular  at¬ 
tention  to  the  fact  that  this  oscillatory  condenser-discharg- 
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ing  circuit,  as  just  traced,  is  described  in  claim  222  as  not 
inclusive  of  the  lamp  2.  It  is  described  (p.  2,  supra)  as 
merely  an  “oscillatory  circuit  including  said  principal  elec¬ 
trodes”,  namely,  the  cathode  electrode  4  and  the  anode 
electrode  6,  of  the  rectifier  tube  or  lamp  2. 

The  tube  2,  as  already  explained  (p.  4),  is  a  recti¬ 
fier,  but  the  anode  and  cathode  electrodes  4  and  6  alone  do 
not  constitute  a  rectifier  (App.  117). 

This  is  a  very  important  matter,  for  it  has  apparently 
not  been  understood  either  by  the  Patent  Office  or  the  Dis¬ 
trict  Court.  The  nature  of  the  cross-examination,  indeed, 
indicates  that  it  was  not  understood  even  as  late  as  at  the 
time  of  the  trial  bv  the  solicitor  for  the  Patent  Office.  The 

w 

witness  had  to  explain  to  the  cross-examiner  that  claim  222 
(App.  114) 

“describes  the  oscillatory  nature  of  the  circuit  ex¬ 
ternal  to  the  tube,” 
that  is  (App.  116), 

“the  circuit,  one  of  whose  terminals  is  electrode  6  com¬ 
prising  lead  10,  condenser  26,  lead  8,  back  to  electrode 
4.” 

That  circuit,  which  does  not  include  the  lamp  2,  is  oscilla¬ 
tors.  But  that  circuit  is  not  the  same  as  the  circuit  with 
* 

the  rectifier  tube  or  lamp  2  included.  The  circuit  with  the 
rectifier  tube  2  included,  unlike  the  circuit  with  the  rectifier 
2  omitted  therefrom,  is  non-oscillatory,  but  that  is  not  the 
circuit  described  in  claim  222  (App.  115). 

The  witness  repeatedly  distinguished  between  the  circuit 
of  what  he  called  the  part  diagram,  exclusive  of  the  lamp  2, 
which  is  oscillatory,  and  the  circuit  of  the  whole  diagram, 
inclusive  of  the  lamp  2,  which  is  not  (App.  117). 

The  discharge  of  the  condenser  26  through  this  oscilla¬ 
tory  condenser-discharging  circuit  is  initiated,  as  specified 
in  claims  74  and  76  to  81,  through  the  medium  of  a  static 
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inverter.  The  static  inverter  performs  this  condenser- 
discharge-initiating  function  by  converting  the  direct 
current  of  a  second  direct-current  source  of  potential,  such 
as  the  battery  101  (App.  225,  Fig.  1),  into  alternating-cur¬ 
rent  impulses  in  a  flash  transformer  30  (App.  151, 185, 194). 

This  result  is  attained  by  first  charging  a  second  con¬ 
denser  28  from  the  battery  101,  and  then  discharging  the 
second  condenser  28  through  the  flash  transformer  30. 
This  discharge  of  the  second  condenser  28  through  the 
flash  transformer  30  occurs  whenever  a  normally  non¬ 
conducting  thyratron  140  is  rendered  conducting.  As  soon 
as  the  thyratron  140  becomes  thus  conducting,  the  condenser 
28  discharges  through  both  the  thyratron  140  and  the  flash 
transformer  30,  in  series;  for  they  are  shown  connected  in 
series  in  the  discharge  circuit  of  the  condenser  28. 

The  thyratron  140,  like  the  lamp  2,  is  a  gaseous-discharge 
rectifier;  that  is,  it  allows  current  to  flow  in  one  direction 
only.  As  recited  in  claim  76  (App.  4),  it  comprises  two 
main  or  principal  electrodes,  namely,  an  anode  52  and  a 
cathode  48,  and  also  a  control-grid  electrode  50.  These 
correspond  to  the  anode  6,  the  cathode  4  and  the  control 
electrode  100,  respectively,  of  the  gaseous-conductor  recti¬ 
fying  flashlamp  2. 

In  Fig.  2  (App.  225),  as  set  forth  in  claims  77  and  79,  the 
second  condenser  28  is  shown  connected  in  series  circuit  with 
the  thyratron  140  and  the  second  battery  101.  In  Fig.  1, 
however,  the  second  condenser  28  and  the  thyratron  140  are 
shown  connected  in  shunt  to  the  second  battery  101,  as  re¬ 
cited  in  claims  78,  80  and  81.  Claim  74  is  broad  enough  to 
include  either  the  series  or  the  shunt  connection. 

In  addition  to  the  thyratron  140,  the  second  battery  101, 
the  second  condenser  28,  and  the  flash  transformer  30,  the 
static  inverter  is  shown  in  Fig.  1  as  comprising  also  two 
variable  resistances  31  and  33.  The  resistance  33  is  shown 
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shunted  across  the  second  condenser  28,  as  specified  in  claim 
79,  quoted  on  p.  2,  supra.  The  resistance  31  is  shown  con¬ 
nected  in  the  charging  circuit  of  the  second  condenser  28, 
as  recited  in  claim  80. 

At  each  discharge  of  the  second  condenser  28  through  the 
thyratron  140  and  the  flash  transformer  30,  an  alternating- 
current  impulse  becomes  impressed  upon  the  flash  trans¬ 
former  30;  and  this  impulse  becomes  conveyed  from  the 
transformer  30  to  the  control  electrode  100  of  the  flash 
lamp  2.  As  stated  in  the  last  clause  of  claim  222,  a  surge 
of  current  becomes  thereupon  initiated  between  the  con¬ 
trol  electrode  100  and  the  cathode  electrode  4.  As  recited  in 
claim  79,  this  initiates  the  discharge  of  the  flash  condenser 
26  through  the  gaseous  medium  of  the  lamp  2,  thereby,  as 
required  by  claim  222,  to  cause  a  surge  of  current  to  flow 
through  the  anode  electrode  6  and  the  cathode  electrode  4. 

This  surge  of  current  through  the  anode  6  and  the  cathode 
4  is  manifested  by  a  sharp  clear  flash  of  light. 

It  is  possible  to  determine  the  exact  moment  when  the 
normally  non-conducting  thyratron  140  shall  become  con¬ 
ducting,  in  order  to  enable  the  second  condenser  28  to  dis¬ 
charge  through  the  thyratron  140  and  the  flash  transformer 
30,  in  series;  and,  therefore,  the  exact  moment  when  the 
flash  condenser  26  shall  discharge  through  the  lamp  2  to 
produce  the  flash.  That  exact  moment  is  under  the  control 
of  the  grid  electrode  50  of  the  thyratron  140.  As  explained 
in  the  testimony  (App.  132, 133),  this  grid  50  acts  as  a  door 
or  gate  to  hold  back  the  discharge  of  the  second  condenser 
28  through  the  thyratron  140  and  the  flash  transformer  30 
until  exactly  the  right  moment  for  producing  the  flash.  The 
name  “thyratron,”  indeed,  is  derived  from  the  Greek  word 
“thuros,”  meaning  “door”  or  “gate.”  By  suitably  con¬ 
trolling  the  grid  50  of  the  thyratron  140, — that  is,  by  open¬ 
ing  the  door  or  gate  at  suitable  moments,— the  flash  con¬ 
denser  26  may  be  caused  to  produce  flashes  through  the 
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lamp  2  periodically,  at  just  the  desired  selected  intervals, 
accurately  and  reliably,  many  times  a  second.  As  stated  in 
the  appellant’s  specification  (App.  209), 

“A  high  voltage,  accurately  and  reliably  applied,  ac¬ 
cording  to  the  present  invention,  to  the  external  grid 
100,  starts  the  mercury-arc  stroboscope  tube  2.” 

Again  (App.  214) : 

“The  thvratron  trip  circuit  puts  ^  high  voltage  on 
the  starting  band  100  in  a  sudden  manner  that  makes 
the  tube  start  reliably.” 

By  varying  the  rate  at  which  the  grid  50  of  the  thyratron 
140  is  permitted  to  open  the  door  or  gate,  it  is  possible  to 
vary  the  number  of  flashes  per  second,  or  the  rate  of  flash¬ 
ing. 

B.  Figs.  3  and  9  of  Application,  Serial  No.  685,501. 

It  is  stated,  on  p.  3,  supra ,  that  the  apparatus  disclosed 
in  the  appellant’s  said  three  applications  and  the  appellant’s 
patent  2,186,013  will  all  produce  these  light  flashes.  It  has 
been  possible,  on  pages  3  to  8,  supra,  nevertheless,  to 
give  a  complete  explanation,  suitable  for  an  understanding 
of  the  claims  involved  on  this  appeal,  by  reference  to  Figs. 
1  and  2  alone  of  application,  Serial  No.  685,501. 

It  will  be  desirable,  however,  to  say  a  few  words  also 
about  Figs.  3  (App.  225)  and  9  (App.  228)  of  this  same  ap¬ 
plication,  because  they  will  receive  further  attention  in  this 
brief  and  the  brief  on  the  companion  appeal  9362;  and  to 
Fig.  9  will  be  devoted  considerable  additional  study  in  the 
brief  on  the  companion  appeal  9363. 

In  connection  with  the  said  Figs.  1  and  2,  it  was  explained 
that  the  flash  condenser  26  is  charged  from  the  direct-cur¬ 
rent-battery  source  of  potential  102,  and  that  the  second 
condenser  28  is  charged  from  the  second  direct-current- 
battery  source  of  potential  101.  In  the  systems  of  Figs.  3 
and  9,  however,  the  condensers  26  and  28  are  both  charged 
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from  a  common  direct-current  source  of  potential,  the  en¬ 
ergy  of  which  is  obtained  from  an  alternating-current 
source  of  potential,  represented  by  a  transformer  144. 

That  common  direct-current  source  of  potential  for 
charging  both  the  condensers  26  and  28  of  Figs.  3  and  9  is 
shown  as  a  reservoir  condenser  25.  The  alternating  current 
of  the  alternating-current  source  144  becomes  converted 
into  direct  current  in  the  reservoir  condenser  25,  after 
which  the  direct  current  of  the  reservoir  condenser  25  is 
utilized  for  the  purpose  of  charging  the  condensers  26 
and  28. 

The  condensers  28  and  26,  upon  becoming  thus  charged 
from  the  direct-current  source  of  potential  25,  discharge 
through  the  flash  transformer  30  and  the  flash  lamp  2,  re¬ 
spectively,  in  the  same  manner  as  described  above  in  con¬ 
nection  with  Figs.  1  and  2,  to  produce  the  accurately  timed 
flashes. 

Fig.  9,  however,  illustrates  also  a  modified  charging  cir¬ 
cuit  for  the  condenser  26,  as  will  be  explained  more  fully 
on  pp.  42  and  43  of  the  brief  in  the  companion  appeal  9363; 
and  both  Figs.  3  and  9  illustrate  modifications  of  the  two 
static  inverters  disclosed  in  Figs.  1  and  2,  respectively,  for 
controlling  the  grid  50  of  the  thvratron  140,  so  as  to  open 
the  door  or  gate  to  render  the  thyratron  140  conducting. 

It  is  therefore  now  in  order  to  make  a  study  of  the  vari¬ 
ous  static-inverter  controls  described  and  illustrated  in  the 
original  application,  Serial  No.  685,501. 

C.  The  Seven  Different  Disclosed  Forms  of  Static- 
Inverter  Control  for  Controlling  the  Flashes. 

Prior  to  the  time  that  the  appellant  made  the  invention, 
static  inverters  were  already  well  known.  It  was  also 
known  that  they  could  be  either  externally  driven  or  self- 
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excited  (p.  34,  infra).  As  appears  from  the  above  de¬ 
scription  of  the  invention,  the  appellant  never  contended 
that  he  was  the  inventor  of  the  static  inverter,  whether  of 
the  externally  driven  or  the  self -excited  type.  The  inven¬ 
tion  resides  in  a  combination  of  old  elements  for  producing 
the  new  result  of  the  accurately  timed  high-intensity  flashes. 
The  static  inverter,  whether  externally  driven  or  self-ex- 
cited,  is  one  of  those  old  elements. 

The  appellant  originally  illustrated  and  described  sev¬ 
eral  forms  of  the  externally-driven  type  of  static  inverter ; 
and  he  also  described  several  forms  of  the  self-excited  type, 
but  without  illustration.  In  view  of  what  has  since  hap¬ 
pened  in  the  Patent  Office,  however,  he  confesses  that  he 
made  a  tactical  mistake  when  originally  describing  this 
apparatus.  As  will  hereinafter  appear,  p.  37,  he  described 
his  inverter  as  “without  moving  parts”;  but  that,  appar¬ 
ently,  was  not  enough.  He  failed  to  use  the  magic  word 
“static.”  Because  of  his  failure  to  use  this  precise  term, 
the  Patent  Office  did  not  recognize  the  apparatus  originally 
disclosed  in  the  appellant’s  application  as  a  “static”  in¬ 
verter. 

Figs.  1  and  2  (App.  225)  illustrate  two  forms  of  the  ex¬ 
ternally  driven  type  of  static  inverter,  with  the  thyratron 
grid  50  for  opening  the  door  or  gate  under  the  control  of 
an  oscillator  62.  By  varying  the  frequency,  or  the  number 
of  oscillations  per  second,  of  the  oscillator  62,  it  is  possible 
to  vary  the  number  of  times  per  second  that  the  thyratron 
grid  50  opens  the  door  or  gate  and,  therefore,  the  number 
of  flashes  per  second,  or  the  rate  of  flashing. 

The  oscillator  62  is  the  only  static-inverter  control  re¬ 
ferred  to  in  the  second  finding  of  fact  (App.  29). 

Figs.  3  and  9,  however,  illustrate  two  further  forms  of 
externally  driven  static  inverter.  In  Fig.  3,  the  door  or 
gate  of  the  static  inverter  is  illustrated  as  opened  by  con- 
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trolling  the  grid  50  through  the  medium  of  a  “very  small” 
switch  contactor  32  that  “carries  very  small  currents” 
(App.  216).  In  Fig.  9,  the  grid  control  is  illustrated  as 
effected  through  the  medium  of  plug-in  terminals  141  (App. 
228),  that  connect  the  static  inverter  to  a  source  of  alter¬ 
nating  voltage  that  may  be  many  miles  away,  at  a  power¬ 
house  (App.  158). 

The  said  second  finding  of  fact  completely  ignores  the 
existence  of  these  two  additional  static-inverter  controls, 
illustrated,  respectively,  in  Figs.  3  and  9.  It  refers  only  to 
the  static-inverter  control  effected  with  the  aid  of  the 
oscillator  62  of  Figs.  1  and  2.  It  omits  mention  of  the  fact 
that  the  oscillator  62  may  be  replaced  by  the  “very  small” 
switch  contactor  32  of  Fig.  3,  and  of  the  further  fact  that 
both  the  oscillator  62  and  the  switch  contactor  32  may  be 
dispensed  with,  and  the  control  effected,  instead,  from  a 
power  house,  many  miles  away,  as  illustrated  in  Fig.  9'. 

The  oscillator  62  of  Figs.  1  and  2,  the  “very  small” 
switch  contactor  32  of  Fig.  3  and  the  power-house  control 
of  Fig.  9  are  only  three  examples  of  expedients  for  con¬ 
trolling  the  operation  of  static  inverters  of  the  externally- 
driven  type.  As  will  be  more  fully  explained  hereinafter, 
pp.  37  and  38,  they  do  not  even  constitute  parts  of  the  static 
inverter.  They  are  merely  auxiliary  devices  for  triggering 
the  inverter,  at  suitable  intervals,  through  their  control 
over  the  thyratron  grid  50. 

As  before  stated,  moreover,  and  as  will  hereinafter  more 
fully  appear,  pp.  39  to  41,  the  specification  originally 
fullv  described  also,  but  without  illustration,  three  forms 
of  self-excited  static  inverter.  In  the  self-excited  type  of 
static  inverter,  the  thyratron  grid  50  opens  the  door  or 
gate  without  any  outside  aid.  It  opens  the  door  or  gate 
without  the  aid  of  the  oscillator  62,  the  “very  small”  con¬ 
tactor  32,  the  power  house,  or  any  external  mechanism  of 
any  other  kind. 
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The  said  second  finding  of  fact  does  not  refer  to  these 
self-excited  static  inverters,  any  more  than  it  refers  to 
the  externally-driven  static  inverter  employing  the  “very 
small”  switch  contactor  32  of  Fig.  3  or  the  power-house 
of  Fig.  9. 

Reference  has  been  made  above,  p.  3,  to  the  refusal  of 
the  District  Court,  in  its  Informal  Memorandum,  to  permit 
the  appellant  to  amend  his  drawings.  This  amendment  to 
the  drawings  consists  merely  of  the  addition  of  Figs.  10, 
11  and  12  (App.  301  and  302),  which  serve  only  to  illustrate 
the  three  self-driven  static  inverters,  which  were  fully  de¬ 
scribed  in  the  original  specification,  but  were  not  originally 
illustrated. 

The  operation,  described  in  claims  74  and  76  to  81,  of 
initiating  the  flashes  through  the  lamp  2,  is  precisely  the 
same,  irrespective  of  whether  the  static  inverter  is  ex¬ 
ternally  driven,  as  illustrated  in  Figs.  1,  2,  3  and  9,  or  is 
self-excited,  as  described  in  the  original  specification,  with¬ 
out  illustration  (though  illustrated  in  new  Figs.  10,  11  and 
12).  The  flashing  occurs  accurately  and  reliably,  at 
selected  intervals,  once  during  each  cycle  of  the  oscillations 
of  the  oscillator  62  (Figs.  1  and  2),  or  of  the  self-oscilla¬ 
tions  (as  described  in  the  original  specification  and  illus¬ 
trated  in  Figs.  10,  11  and  12),  or  of  the  alternations  of  the 
alternating  voltage  supplied  by  the  power  house  (Fig.  9) ; 
or  once  corresponding  to  each  closing  of  the  “very  small” 
switch  contactor  32. 

3.  The  Events  connected  with  the  Static-Inverter  Claims  74 

and  76  to  81. 

A.  Three  Prior  Interferences. 

The  appellant  is  associate  professor  of  electrical  en¬ 
gineering  at  the  Massachusetts  Institute  of  Technology, 
Cambridge,  Massachusetts.  He  is  a  pioneer  in  the  art  of 
speed  photography.  His  inventions  in  this  field,  dating 
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back  to  at  least  1928  or  1929,  aroused  great  interest  from 
the  very  first.  To  satisfy  this  interest,  the  appellant 
demonstrated  his  inventions  very  widely,  and  published 
numerous  papers  in  the  technical  periodicals  (App.  123, 
124). 

This  stimulated  the  filing  by  others  of  applications  cover¬ 
ing  his  inventions,  with  the  result  that  the  appellant  be¬ 
came  involved  in  numerous  interferences,  which  have  held 
up  the  issue  of  his  patent,  even  up  to  the  present  day. 

Three  of  these  inferences  will  be  of  interest  on  these 
appeals: 

Interference  74,402,  Edgerton  v.  Miller,  declared  June 
11,  1937  (App.  249),  between  the  appellant’s  said  applica¬ 
tion,  Serial  No.  685,501,  on  the  one  hand,  and  two  Miller 
patents  2,043,484  (App.  367),  issued  June  9,  1936,  and  2,- 
073,247  (App.  376),  issued  March  9,  1937,  on  the  other; 

Interference  76,771,  Miller  v.  Edgerton,  already  referred 
to  (p.  3),  declared  February  28,  1939  (App.  55),  be¬ 
tween  reissue  application,  Serial  No.  200,090,  filed  April 
5,  1938,  of  the  said  Miller  patent  2,073,247,  and  the  plain¬ 
tiff’s  application,  Serial  No.  33,733  (App.  315) ;  and 

Interference  78,041,  Edgerton  v.  Smede,  declared  be¬ 
tween  February  29  and  March  5,  1940  (App.  256,  257),  be¬ 
tween  a  Smede  patent  2,008,730  and  the  plaintiff’s  applica¬ 
tion  Serial  No.  685,501. 

Interferences  74,402  and  78,041  are  of  direct  interest  on 
this  appeal,  and  Interference  76,771  on  the  companion  ap¬ 
peal  9363. 

B.  The  Miller  Patent  2,043,484. 

The  Miller  patent  2,043,  484  (App.  367)  discloses  a  flash- 
producing  system  that  is  very  similar  to  that  disclosed  by 
the  appellant  (App.  195).  Fig.  3  discloses  a  flashlamp  10, 
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corresponding  to  the  appellant’s  flashlamp  2,  that  may  be 
caused  to  flash  by  discharging  therethrough  a  flash  con¬ 
denser  16,  corresponding  to  the  appellant’s  flash  con¬ 
denser  26,  in  response  to  the  energization  of  a  starting  or 
control  electrode  22,  corresponding  to  the  appellant’s  start¬ 
ing  or  control  electrode  100.  The  flash  condenser  16  is 
charged  from  a  direct-current  source  of  potential  18,  cor¬ 
responding  to  the  appellant’s  battery  102. 

The  Miller  static  inverter  comprises  a  second  con¬ 
denser  30,  corresponding  to  the  appellant’s  second  con¬ 
denser  28,  charged  from  a  second  battery  32,  corresponding 
to  the  appellant’s  second  battery  101,  a  flash  transformer 
24,  corresponding  to  the  appellant’s  flash  transformer  30, 
and  a  gaseous-discharge  trigger  tube  34,  corresponding  to 
the  appellant’s  thyratron  140  (App.  380,  col.  1, 1.  35).  The 
Miller  resistance  VR  of  Fig.  3,  in  the  charging  circuit  of 
the  second  condenser  30  corresponds  to  the  appellant’s  re¬ 
sistance  31,  in  the  charging  circuit  of  the  appellant’s  second 
condenser  28,  as  specified  in  claim  80  ($.  7,  supra).  In 
Fig.  2,  however,  of  this  Miller  patent  2,043,484,  the  resist¬ 
ance  VR  is  shown  in  shunt  to  the  second  .condenser  30,  to 
correspond  to  the  appellant’s  resistance  33,  in  shunt  to  the 
appellant’s  second  condenser  28,  as  recited  in  Claim  79 
(pp.  6,  7,  supra). 

The  function  of  the  Miller  static  inverter  is  the  same  as 
that  of  the  appellant’s  static  inverter.  It  operates  to  con¬ 
vert  the  direct  current  of  the  second  battery  32,  correspond¬ 
ing  to  the  appellant’s  second  battery  101,  into  alternating- 
current  impulses  in  the  flash  transformer  24,  correspond¬ 
ing  to  the  appellant’s  flash  transformer  30.  This  is 
effected  by  discharging  the  second  condenser  30  through 
the  trigger  tube  34  and  the  flash  transformer  24,  in  exactly 
the  same  manner  that  the  appellant’s  static  inverter  dis¬ 
charges  the  second  condenser  28  through  the  thyratron  140 
and  the  flash  transformer  30. 
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Alternating-current  impulses  are  thus  conveyed  to  the 
Miller  control  electrode  22  in  the  same  way  that  alternat¬ 
ing-current  impulses  are  conveyed  to  the  appellant’s  control 
electrode  100.  This  effects  the  discharge  of  the  Miller  flash 
condenser  16  through  the  lamp  10  in  exactly  the  same  way 
that  the  appellant’s  flash  condenser  26  is  caused  to  dis¬ 
charge  through  the  lamp  2. 

Though  the  said  static-inverter  claims  74  and  76  to  81 
cover  the  appellant’s  invention,  and  though  the  appellant 
had  disclosed  this  invention  to  the  Patent  Office,  in  his 
original  application,  Serial  No.  685,501,  as  far  back  as 
August  16, 1933,  long  prior  to  Miller’s  filing  date,  the  Office 
permitted  the  Miller  patent  2,043,484  to  issue  without  first 
declaring  an  interference  to  determine  who  was  the  first 
inventor.  As  before  stated,  p.  10,  this  was  because  the 
appellant  had  neglected  to  use  the  exact  terminology, 
“static  inverter”  when  describing  that  well-known  ap¬ 
paratus. 

The  appellant  promptly  copied  the  static-inverter  claims 
from  the  Miller  patent  2,043,484,  for  interference  purposes, 
whereupon  Interference  74,402  was  declared,  in  fourteen 
counts.  The  static-inverter  claims  74  and  76  to  81  consti¬ 
tuted  counts  1  and  3  to  8  of  the  interference  (App.  255). 
They  were  the  same  as  claims  1  and  3  to  8  of  the  ^filler, 
patent  2,043,484  (App.  372,  373). 

C.  The  Miller  Patent  2,073,247. 

The  Miller  patent  2,073,247  should  also  be  mentioned 
here  because,  though  it  is  not  directly  involved  on  this  par¬ 
ticular  appeal,  it  has  a  bearing  on  the  companion  appeal 
9363,  and  was  also  involved  in  Interference  74,402  (App. 
255).  | 

It  has  been  explained  that  the  Miller  patent  2,043,484 
claimed  the  appellant’s  static  inverter.  The  Miller  patent 
2,073,247  similarly  claimed  the  appellant’s  oscillatory  icon- 
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denser -charging  circuit,  specified  in  claims  12  and  14  of  the 
appellant  V 'application,  Serial  No.  311,724,  involved  on  the 
companion  appeal  9363.  In  this  case,  too,  though  the  ap¬ 
pellant  disclosed  a  condenser -charging  circuit  that  was 
necessarily  and  inherently  oscillatory,  he  unfortunately  neg¬ 
lected  to  mention  that  fact  in  his  original  specification. 

The  appellant,  for  interference  purposes,  copied  into  his 
application,  Serial  No.  685,501,  therefore,  not  only  the 
static-inverter  claims  74  and  76  to  81  from  the  Miller 
patent  2,043,484,  but  also  claims  7,  9  and  14  of  the  Miller 
patent  2,073,247  (App.  385).  These  constituted  counts  12, 
13  and  14  of  Interference  74,402  (App.  ,253  to  255).  Of 
these,  counts  12  and  14  were  the  same  as  the  said  oscilla¬ 
tory  condenser-charging  circuit  claims  12  and  14  of  the  ap¬ 
pellant's  application,  Serial  No.  311,724.,  involved  in  the 
companion  appeal  9363. 

Count  13  of  Interference  74,402  was  the  same  as  claim  9 
of  the  Miller  patent  2,073,247.  It  was  numbered  88  in  the 
appellant's  application,  Serial  No.  6S5.501  (App.  7). 

The  remaining  four  counts  2,  9, 10  and  11  of  Interference 
74,402  are  of  no  interest  on  these  appeals. 

D.  Events  Leading  to  the  Dissolution  of  Interfer- 
ence  74,402,  Edgerton  v.  Miller. 

i 

After  the  declaration  of  Interference  74,402,  in  accord¬ 
ance  with  Patent-Office  practice,  the  interfering  parties 
Miller  and  the  appellant  filed  sealed  preliminary  statements 
alleging  their  respective  dates  of  invention.  When  these 
preliminary  statements  were  opened  by  the  Patent  Office, 
it  was  found  that  the  dates  of  invention  alleged  by  Miller 
as  to  the  static-inverter  claims  were  subsequent  even  to  the 
appellant’s  filing  date,  August  16, 1933  (App.  12,  23).  There 
appeared  to  be  no  reason,  therefore,  insofar  as  the  static- 
inverter  claims  were  concerned,  for  continuing  the  con- 
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troversy  further  to  the  stage  of  taking  testimony  to  prove 
who  was  the  prior  inventor. 

The  Patent  Office,  therefore,  issued  an  order  requiring 
Miller  to  show  cause  why  judgment  should  not  be  sum¬ 
marily  rendered  against  him  as  to  the  static-inverter  claims 
(App.  12,  23).  This  was  the  same  procedure  that  is 
described  in  New's  Projection  Corporation  v.  Western 
Union  Tel.  Co.,  38  F.  Supp.  854,  855. 

To  avoid  such  judgment,  Miller,  under  the  provisions 
of  Rule  122,  filed  a  motion  to  dissolve  the  interference 
(App.  23). 

Miller  was  well  aware  that,  even  as  to  the  counts  of  the 
interference  not  involved  in  the  order  to  show  cause,  he 
would  not  be  able  to  prevail  in  a  contest  on  priority;  as 
was,  indeed,  later  demonstrated  to  be  the  case  in  Interfer¬ 
ence  76,771,  mentioned  on  p.  13,  supra.  The  motion  for 
dissolution  was  directed,  therefore,  not  merely  to  the 
static-inverter  claims  involved  in  the  order  to  show  cause, 
but  to  all  the  other  counts  of  the  interference,  as  well. 

The  grounds  alleged  in  the  motion  to  dissolve  were  so 
entirelv  unfounded  that  no  one  abreast  of  the  art  could 
possibly  have  been  misled  thereby.  But  the  Patent  Office 

is  bv  no  means  abreast  of  the  art.  In  Westinghouse  Elec- 

«  *— 

trie  &  Manufacturing  Co.  v.  Radio  Corporation,  24  F. 
Supp.  933,  939,  943,  a  proceeding  under  Section  4915  of 
the  Revised  Statutes,  for  example,  the  Patent  Office  was 
severely  criticized  for  misinterpretations  and  misunder¬ 
standings  arising  out  of  its  “lack  of  familiarity  with  the 
art”  ! 

Owing  to  similar  misinterpretations  and  misunderstand¬ 
ings  in  Interference  74,402,  the  primary  examiner  of  the 
Patent  Office,  on  November  23,  1938  (App.  525),  granted 
Miller’s  motion  to  dissolve  as  to  thirteen  of  the  fourteen 
counts,  erroneously  holding  that  the  appellant’s  applica- 
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tion,  Serial  No.  685,501,  discloses  neither  a  static  inverter 
nor  an  oscillatory  condenser -charging  circuit. 

The  one  count  as  to  which  the  motion  was  not  granted 
was  the  said  count  13  (page  16,  supra),  claim  9  of  the 
Miller  patent  2,073,247,  claim  88  of  the  appellant’s  applica¬ 
tion,  Serial  No.  685,501.  Paragraph  9  of  the  Answer  (App. 
22)  admits  that  that  one  claim,  at  least,  is  readable  on  the 
disclosure  of  the  appellant’s  application,  Serial  No.  685,501. 

To  avoid  a  contest  on  priority  even  as  to  that  one  count, 
Miller  disclaimed  it  (App.  23),  and  it  was  later,  on  March 
26,  1940,  allowed  to  the  appellant  without  further  contro¬ 
versy  (App.  258). 

The  appellant  appealed  to  the  Board  of  Appeals,  but  the 
Board  of  Appeals,  on  July  18  and  April  4,  1939,  affirmed 
the  primary  examiner’s  decision  (App.  23). 

Interference  74,402  was  thereupon  summarily  dissolved 
without  affording  the  appellant  an  opportunity  to  take 
inter-partes  testimony  to  demonstrate  that  his  application, 
Serial  No.  685,501,  does  disclose  both  a  static  inverter  and 
an  oscillatory  condenser -charging  circuit  (App.  23). 

Not  only,  however,  did  the  Patent  Office  refuse  to  afford 
the  plaintiff  an  opportunity  to  take  testimony  but,  as  time 
went  on,  it  refused  (App.  14,  24)  even  to  consider:  first,  an 
ex-parte  affidavit  by  Professor  Truman  S.  Gray,  of  the 
Massachusetts  Institute  of  Technology  (App.  279) ;  later, 
inter-partes  testimony  (Exhibit  14,  App.  165)  in  the  said 
Interference  76,771,  between  the  same  parties;  and,  later 
still,  inter-partes  testimony  in  a  suit,  again  between  the 
same  parties,  in  the  District  Court  for  the  District  of  Massa¬ 
chusetts,  Cities  Service  Oil  Company  v.  Edgerton,  56  F. 
Supp.  294  (App.  523). 
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E.  The  Further  Ex  Parte  Prosecution  of  the  Static- 
Inverter  Claims  74  and  76  to  81. 

Up  to  the  time  of  the  decision  of  the  Court  below,  which 
appears  to  have  changed  the  law,  it  had  been  well  establish¬ 
ed  that  a  District  Court  does  not  have  jurisdiction  to  enter¬ 
tain  a  suit  under  Section  4915  of  the  Revised  Statutes  ex¬ 
cept  after  a  linal  decision  in  the  Patent  Office  upon  the  whole 
merits  of  the  case.  The  Court  of  Customs  and  Patent  Ap¬ 
peals  will  similarly  not  entertain  an  appeal  under  the  pro¬ 
visions  of  Section  4911  of  the  Revised  Statutes  until  after 
a  similar  final  decision  upon  the  whole  merits. 

The  appellant  was  without  remedy,  therefore,  to  seek  re¬ 
view  of  the  decision  of  the  Patent  Office,  dissolving  Inter¬ 
ference  74,402,  since  that  decision  was  not  a  final  decision 
upon  the  whole  merits.  As  stated  as  far  back  as  1905,  in 
Allen  v.  U.  S.  ex  rel.  Lowry,  26  App.  D.  C.  8,  18,  a  motion 
to  dissolve 

“is  an  interlocutory  matter  *  *  *  and,  if  successive 
appeals  be  permitted,  the  result  would  be  only  to  add 
another  terror  to  the  many  surrounding  an  interfer¬ 
ence  proceeding  in  the  Patent  Office.  From  the  simple 
and  summary  mode  first  adopted  for  determining  the 
question  of  priority  of  invention,  that  proceeding,  by 
system  of  Patent  Office  rules,  has  grown  to  be  a  verita¬ 
ble  old  man  of  the  sea,  and  the  unfortunate  inventor 
who  becomes  involved  therein  is  a  second  Sinbad  the 
Sailor  *  *  *.  Should  we  affirm  the  decision  of  the 
court  below,  *  *  *  we  should  be  placing  still  another 
burden  of  successive  piece-meal  appeals  upon  the  un¬ 
fortunate  interferant  in  a  proceeding  which,  whein  de¬ 
cided,  is  not  final.  *  *  *” 

The  only  remedy  that,  under  the  practice,  was  available 
to  the  appellant,  therefore,  was  to  resume  the  ex  parte 
prosecution  of  his  application,  in  order  to  obtain  ex  parte 
final  decisions  from  the  primary  examiner  and  the  Board 
of  Appeals  upon  the  whole  merits  of  the  application;  and 
then  to  proceed  in  the  District  Court  under  the  provisions 
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of  Section  4915  of  the  Revised  Statutes,  or  the  Court  of 
Customs  and  Patent  Appeals  under  the  (provisions  of  Sec¬ 
tion  4911  of  the  Revised  Statutes,  in  re  Fullager,  32  App. 
D.  C.  222,  229. 

As  the  primary  examiner  appeared  to  be  in  no  hurry  to 
resume  the  ex  parte  prosecution  of  the  appellant’s  appli¬ 
cation,  the  appellant  called  the  matter  tt>  the  primary  ex¬ 
aminer’s  attention.  The  primary  examiner,  however,  de¬ 
clined,  even  after  request,  to  resume  the  ex  parte  prosecu¬ 
tion,  explaining  (App.  256)  that  he  was  about  to  declare  the 
further  Smede  Interference  78,041,  before  mentioned,  p. 
13,  and  that  he  planned  to  postpone  the  ex  parte  prosecu¬ 
tion  of  the  appellant’s  application  until  after  the  termina¬ 
tion  thereof. 

On  March  26,  1940,  pursuant  to  an  order  obtained,  at  the 
appellant’s  insistence  (App.  257),  from  the  Assistant  Com¬ 
missioner,  the  primary  examiner  did  resume  the  ex-parte 
prosecution  of  the  appellant’s  application  (App.  258).  All 
that  he  did,  however,  was  to  repeat  the  erroneous  rulings 
that  had  been  made  previously  in  Interference  74,402.  The 
appellant  thereupon  requested  reconsiderat  ion,  whereupon, 
on  December  23, 1940,  the  primary  examiner  entered  a  final 
rejection  (App.  261) ;  and  on  August  1,  1941,  this  final  re¬ 
jection  was  sustained  by  the  Board  of  Appeals  (App.  272). 

The  Board  of  Appeals  declined  to  reconsider  its  deci¬ 
sion  even  to  the  extent  of  merely  examining  the  before- 
mentioned  (p.  18,  supra)  affidavit  of  Professor  Truman 
S.  Gray,  which  would  have  demonstrated  that  its  decision 
was  contrary  to  scientific  fact  (App.  277  io  281).  The  pri¬ 
mary  examiner  likewise  refused  reconsideration  (App.  282 
to  284),  and  the  Commissioner,  on  January  20,  1942,  de¬ 
clined  to  exercise  his  supervisory  authority  (App.  285). 

The  Commissioner  of  Patents  has  conceded  (App.  24) 
that,  up  to  this  point,  the  plaintiff  had  done  everything  pos- 
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sible  under  the  Patent-Office  rules,  and  that  he  had  thus 
exhausted  his  remedies  within  the  Patent  Office  as  to  the 
static-inverter  claims  74  and  76  to  81. 

The  ex-parle  rejection  up  to  this  point,  however,  had  been 
a  rejection  of  some  only  of  the  claims  of  the  application, 
namely,  the  claims  that  had  been  involved  in  Interference 

74.402.  The  primary  examiner  had  refused  to  act  upon  the 
application  as  a  whole  (App.  261) : 

“Jurisdiction  of  this  application  for  ex  parte  action 
was  obtained  for  at  applicant’s  request,  the  sole  pur¬ 
pose  of  considering  the  subject  matter  of  Interference 
#74,402.  Consideration  of  other  claims  will  not  be 
given  until  the  termination  of  Interference  #78,041 
now  in  progress,  to  which  applicant  is  a  party.”* 

Since  the  ex  parte  prosecution,  up  to  this  point,  involved 
part  only  of  the  claims  presented  in  application,  Serial  No. 
685,501,  and  did  not  treat  the  case  as  a  whole,  the  answer 
admits  (App.  24)  that  there  had  not  as  yet  been  “a  final 
action  on  all  phases  of  plaintiff’s  application.” 

The  appellant  considered,  therefore,  that  he  was  still 
without  remedy  in  the  courts.  The  appellant  believed  that 
he  had  no  choice  but  to  wait  until  final  action  could  be  ob¬ 
tained  from  the  Patent  Office  upon  the  whole  merits  of  the 
case  before  he  could  avail  himself  either  of  the  remedy  pro¬ 
vided  by  Section  4915,  in  the  District  Court,  or  by  Section 
4911,  in  the  Court  of  Customs  and  Patent  Appeals. 

Final  action  upon  the  whole  merits  of  the  application 
was  eventually  had  upon  the  termination  of  the  said  Smede 

*  The  record  shows,  App.  257,  that  it  is  not  true  that  jurisdiction  was  ob¬ 
tained  for  “the  sole  purpose  of  considering  the  subject  matter  of  Interference 

74.402. ”  The  jurisdiction  was  obtained,  at  the  insistence  of  the  appellant, 

“for  the  purpose  of  continuing  ex  parte  prosecution  before  the  Examiner 
of  subject  matter  not  involved  in  said  interference”  [78041], 

and  this  was 

“in  order  that  prosecution  of  said  application  may  be  expedited.” 

The  appellant  was  compelled,  however,  to  accept  such  action  as  the  primary 
examiner  was  willing  to  give. 
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Interference  78,041  (App.  286).  As  to  the  static-inverter 
claims  74  and  76  to  81,  the  final  decision  of  the  Patent  Office 
was  that  the  matter  was  res  judicata  (App.  500,  513,  518). 

That  became  now  the  sole  ground  of  rejection.  There  was 
no  longer  any  attempt  to  justify  the  original  erroneous 
holding,  contrary  to  scientific  fact,  that  had  led  to  the  dis¬ 
solution  of  Interference  74,402,  namely,  that  the  appellant’s 
application  does  not  disclose  a  static  inverter.  The  inter 
partes  testimony  in  Cities  Service  Oil  Co.  v.  Ndgerton, 
supra,  was  apparently  so  conclusive  that  the  Office  no  longer 
disputed  that  its  original  decision  dissolving  Interference 
74,402  was  erroneous  (App.  523).  The  Office,  therefore, 
now  offered  only  the  one  rejection  upon  the  ground  of  res 
judicata. 

F.  The  District  Court’s  Treatment  of  the  Static- 
Inverter  Claims  74  and  76  to  81. 

The  District  Court,  overturning,  as  before  stated,  the 
heretofore-well-established  law,  has  affirmed  the  Patent- 
Office  holding  that  the  issue  as  to  the  static-inverter  claims 
74  and  76  to  81  is  res  judicata  (App.  29). 

The  District  Court  did  not,  however,  like  the  Patent  Of¬ 
fice,  rely  upon  the  ground  of  res  judicata  alone.  The  Dis¬ 
trict  Court  held  also  that  the  appellant’s  original  applica¬ 
tion,  Serial  No.  6S5,501,  did  not  contain  a  disclosure  that 
will  support  these  claims. 

In  what  respect  the  original  disclosure  was  defective  the 
District  Court  did  not  care  to  say.  Presumably,  however, 
the  District  Court  intended  to  support  the  original  holding 
of  the  Patent  Office,  in  Interference  74,402,  to  the  effect  that 
the  appellant’s  original  application,  Serial  No.  685,501,  did 
not  disclose  a  static  inverter ;  even  though  the  Patent  Office 
itself,  apparently  realizing  that  its  original  holding  was  in 
error,  no  longer  placed  any  further  reliance  thereon. 
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Tills  is  the  more  strange  because,  unlike  the  Patent  Office, 
the  District  Court  did  not  refuse  to  accept  testimony  to  ex¬ 
plain  just  what  it  is  that  the  appellant’s  original  appli¬ 
cation  does  disclose.  Though  accepting  this  testimony, 
however,  the  District  Court  completely  ignored  it,  but 
without  giving  or  attempting  to  give  the  slightest  reason 

for  this  apparently  arbitrary  and  capricious  action. 

•  / 

4.  The  Action  of  the  Patent  Off  ice  ar.d  the  District  Court  Relating 
to  the  Amendments  to  Application,  Serial  No.  685,501. 

After  the  decisions  of  the  primary  examiner  and  the 
Board  of  Appeals,  dissolving  Interference  74,402,  the  ap¬ 
pellant,  on  September  23,  1943,  and  January  7,  1944  (App. 
25),  filed  amendments  to  his  said  original  application, 
Serial  No.  685,501,  adding  the  said  Figs.  10, 11  and  12  (App. 
301,  302),  in  order  to  illustrate  the  self-excited  type  of 
static  inverter  that  had  been  fully  described  without  illustra¬ 
tion  in  the  original  specification  of  application,  Serial  No. 
685,501,  and  modifying  the  specification  to  correspond. 

It  is  narrated,  on  pp.  4  and  5  of  the  brief  on  the  companion 
appeal  9362,  that  the  primary  examiner  refused  even  to 
enter  the  said  Figs.  10,  11  and  12.  He  did  enter  the 
amendatory  descriptive  matter  to  the  specification,  but  re¬ 
quired  cancellation  of  parts  thereof. 

As  for  the  action  taken  by  the  District  Court,  it  has  al¬ 
ready  been  related,  on  pp.  2  and  3,  that,  though  this  matter 
was  raised  by  the  pleadings  and  the  prayers  of  the  com¬ 
plaint,  and  though  it  was  referred  to  in  the  District  Court’s 
Informal  Memorandum,  it  was  completely  ignored  in  the 
findings  of  fact  and  conclusions  of  law. 
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5.  The  Events  Connected  with  the  Oscillatory  Condenser-Dis¬ 
charging-Circuit  Claim  222. 

During  the  proceedings  in  the  iSmede  Interference  78,041, 
mentioned  on  pp.  13  and  20,  supra,  a  controversy  arose  be¬ 
tween  the  appellant  and  one  Slepian,  whose  application  was 
owned  by  Smede’s  assignee.  On  July  23,  1940,  Slepian 
copied  into  his  own  application,  for  interference  purposes, 
a  group  of  claims  that  had  long  previously  been  allowed  in 
the  appellant’s  application,  Serial  No.  685,501  (App.  506, 
514).  Claims  39,  60  and  94  (App.  2,  3,  8,  22),  for  example, 
had  been  allowed  to  the  appellant  as  early  as  October  30, 
1936  and  March  26,  1940  (App.  248,  258).  As  to  the 
higher-numbered  claims,  though  the  appellant  had  pre¬ 
viously  cancelled  them  (though  they  had  already  been  al¬ 
lowed)  in  response  to  an  earlier  rejection  on  the  basis  of 
multiplicity  (App.  241),  he  promptly  “reasserted  his  rights 
to  these  claims”  (App.  507)  when  he  found  that  they 
had  been  allowed  to  Slepian,  notwithstanding  the  Patent- 
Office  holding,  presently  to  be  referred  to,  that  Slepian ’s 
application  did  not  even  disclose  the  invention  represented 
by  those  claims. 

The  Slepian  application  was  filed  in  1923,  some  five  years 
prior  to  the  date  when  the  appellant  first  conceived  his  in¬ 
vention.  If  the  Slepian  application  had,  indeed,  disclosed 
the  appellant’s  invention,  therefore,  Slepian  would  have 
been  the  prior  inventor  thereof. 

The  Patent  Office  held,  however,  inter  partes,  in  the 
Smede  Interference  78,041,  that  the  group  of  claims  copied 
by  Slepian  from  the  appellant’s  application  describe  a  com¬ 
bination  foreign  to  the  scope  of  the  Slepian  disclosure,  and 
that  an  attempt  had  been  made  to  import  into  the  Slepian 
application  an  invention  that  had  never  been  there  in  the 
first  place  (App.  515,  519).  This  Patent-Office  inter  partes 
ruling  became  final,  in  due  course. 
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Notwithstanding  these  adverse  inter-partes  holdings, 
however,  the  Patent  Office,  falling  into  still  another  error, 
allowed  the  'Slepian  patent  2,327,971  (App.  415)  to  issue 
with  claims  covering  the  very  subject-matter  that,  it  had 
been  established,  inter  partes,  did  not  belong  to  Slepian, 
but  did  belong  to  the  appellant.  The  Board  of  Appeals  it¬ 
self  remarked  that  (App.  515) 

“after  diligent  search  we  have  been  unable  to  find  out 
why  these  claims,  which  were  held  to  be  unpatentable 
to  Slepian,  were  finally  allowed  in  said  application. 
There  is  no  explanation  why  the  former  decision  was 
ignored  and  it  must  be  assumed  that  the  allowance  was 
through  inadvertence.” 

The  oscillatory-condenser-c/ischarging-circuit  claim  222 
is  one  of  those  claims.  It  is  the  same  as  claim  63  of  the 
Slepian  patent  (App.  432,  499). 


After  the  issue  of  the  Slepian  patent,  the  primary  ex¬ 
aminer,  notwithstanding  the  inter-partes  rulings  in  Inter¬ 
ference  78,041,  to  the  effect  that  the  invention  was  the  ap¬ 
pellant’s  and  not  Slepian ’s,  withdrew  the  allowance  to  the 
appellant  of  this  group  of  claims  (App.  499  to  508).  This 
action  of  the  primary  examiner,  too,  was  at  first  approved 
by  the  Board  of  Ax>pcals  (App.  510).  On  request  for  recon¬ 
sideration,  however,  the  Board  of  Appeals,  on  February 
15,  1945,  reversed  both  itself  and  the  primary  examiner  as 
to  all  the  claims  of  this  group,  except  the  said  oscillatory 
condenser-^/scharging-eircuit  claim  222  (App.  517). 


This  claim  222  had  originated  in 


the  plaintiff's  applica¬ 


tion  as  claim  26  (App.  233),  reading  as  follows: 

”26.  A  stroboscope  having,  in  combination,  a  lum¬ 
inescent  discharge  device  having  rectifier  character¬ 
istics,  an  oscillatory  circuit  including  said  discharge 
device  and  means  for  causing  a  surge  of  current  to  flow 
through  said  discharge  device,  and  means  including  a 
thvratron  tube  for  producing  and  initiating  surge  of 
current  across  said  discharge  device. 
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Long  prior  to  the  time  when  the  before-mentioned  (p.  24, 
supra)  group  of  claims  had  been  copied  from  the  appellant’s 
application  into  the  Slepian  application,  for  interference 
purposes,  as  will  be  more  fully  related  hereinafter,  p.  48, 
this  oscillatory-discharging-circuit  claim,  in  slightly  amend¬ 
ed  form,  had  been  allowed  to  the  appellant;  and  the  al¬ 
lowance  has  never  been  withdrawn,  even  up  to  the  present 
time. 

The  primary  examiner  and  the  Board  of  Appeals  have 
now  belatedly  ruled,  however,  that  claim  222  is  not  sup¬ 
ported  by  the  plaintiff’s  application,  because  it  recites  the 
condenser-diseharging-circuit  as  oscillatory. 

The  remarkable  thing  about  these  rulings  is  that  they 
have  been  made  without  withdrawing  the  allowance  of 
claim  26,  'which  has  always  recited  and  still  recites  the  same 
condenser-discharging-circuit  as  oscillatory. 

More  remarkable  still,  the  District  Court  has  supported 
the  Patent  Office  in  that  matter  also ;  and  again  apparently 
arbitrarily  and  capriciously  (see  p.  23,  supra)  without  any 
statement  as  to  the  basis  of  its  decision,  whether  for  the 
reasons  advanced  by  the  Patent  Office  or  spme  other  reason, 
and  without  explanation  whatever  as  to  why  it  has  complete¬ 
ly  ignored  the  testimony  (App.  29). 

6.  The  Decision  of  the  District  Court 

From  the  above  narrative,  it  appears  that  the  District 
Court’s  denial  of  the  plaintiff’s  right  to  the  static-in¬ 
verter  claims  74  and  76  to  81  is  twofold  (App.  29) : 

First,  on  the  ground  that  the  appellaht’s  said  applica¬ 
tion,  Serial  No.  685,501,  does  not  contain  a  disclosure  that 
will  support  these  claims;  and 

Secondly,  on  the  ground  of  res  judicata ,  for  failure  of 
the  appellant  to  invoke  the  jurisdiction  of  the  District 
Court  or  the  Court  of  Customs  and  Patent  Appeals  upon 
an  earlier  occasion. 
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In  its  Informal  Memorandum  (though  the  findings  of 
fact  and  conclusions  of  law  are  silent  on  the  point),  the 
<*  District  Court,  as  before  stated,  p.  12,  held  also  that  the 

appellant  is  not  entitled  to  amend  either  his  drawings  or 
his  specification.  No  reason  for  this  holding  is  given  in 
the  Informal  Memorandum,  but  two  reasons  are  assigned 
in  the  findings  of  fact  and  conclusions  of  law  in  the  com- 
>  panion  case,  Civil  Action  29,179,  now  involved  on  appeal 

9362  (App.  45) :  , 

First,  because  the  appellant’s  said  application  did  not 
originally  disclose  a  static  inverter ;  and 

Secondly,  because,  assuming  that  the  static  inverter  was 
disclosed  in  the  appellant’s  original  application,  then  the 
amendments  would  be  unnecessary. 

The  District  Court’s  refusal  to  authorize  the  grant  of  a 
patent  containing  the  oscillatory-condenser-discharging- 
circuit  claim  222  was  upon  the  same  ground  as  that  relating 
to  the  static-inverter  claims  74  and  76  to  81  (p.  26,  supra), 
namely,  that  the  plaintiff’s  said  application,  Serial  No. 
685,501,  does  not  support  the  claim. 

Attention  has  already  been  invited  (p.  22,  supra)  to  the 
fact  that  the  District  Court  did  not  explain  why  it  consider¬ 
ed  that  the  appellant’s  original  application  did  not  contain 
a  disclosure  that  would  support  any  of  the  claims  74,  76  to 
81  and  222.  Since  the  appellant  would  otherwise  be  left 
without  anything  to  argue  in  this  court,  however,  he  will 
proceed  on  the  assumption  that  the  District  Court  intended 
to  support  the  Patent  Office  in  its  holdings  that  the  appel¬ 
lant  did  not  originally  disclose  either  a  static  inverter  or  an 
oscillatory  condenser-discharging  circuit. 
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7.  The  Issue. 

The  appellant  presses  here,  not  only  his  right  to  the  said 
claims  74,  76  to  81  and  222,  but  also  his  right  to  amend,  and 
this  notwithstanding  the  failure  of  the  District  Court  to 
pass  upon  the  matter  in  either  its  findings  of  fact  or  con¬ 
clusions  of  law.  The  issue  as  to  the  right  to  amend,  as  al¬ 
ready  several  times  explained,  was  raised  both  by  the  plead¬ 
ings  and  by  the  prayers  of  the  complaint  and  cannot,  there¬ 
fore,  be  ignored. 

III.  STATUTE  INVOLVED. 

Section  4915,  R.  S.  (U.  S.  C.,  title  35,  sec.  63)  is  quoted  in 
the  brief  on  the  companion  appeal  9363. 

IV.  STATEMENT  OF  POINTS  UNDER  RULE  75  (d) 

1.  The  appellant’s  original  application,  Serial  No. 
685,501,  filed  August  16, 1933,  disclosed  a  static  inverter,  as 
set  forth  in  claims  74  and  76  to  81. 

2.  The  operation  of  the  appellant’s  static  inverter, 
whether  of  the  externally  driven  or  the  self-excited  type,  is 
not  limited  to  control  by  an  oscillating  device. 

3.  Figs.  10, 11  and  12  and  the  amendatory  matter  to  the 
specification  of  the  appellant’s  application,  Serial  No. 
685,501,  are  witliin  the  original  disclosure. 

4.  The  test  as  to  proper  amendments  is  as  to  whether 
they  conform  to  the  original  disclosure. 

5.  The  appellant  is  entitled  to  amend  his  original  appli¬ 
cation,  Serial  No.  685,501,  by  adding  the  said  Figs.  10, 11  and 
12  and  the  said  amendatory  matter,  even  if  the  amend¬ 
ments  may  not  be  necessary,  and  despite  the  fact  that  both 
the  Findings  of  Fact  and  the  Conclusions  of  law  ignore  the 
prayers  of  the  complaint  relating  to  these  matters. 
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6.  The  appellant’s  right  to  the  static-inverter  claims  74 
and  76  to  81  is  not  res  judicata. 

7.  The  appellant’s  original  application,  Serial  No. 
685,501,  disclosed  an  oscillatory  condenser-discharging 
circuit,  as  set  forth  in  claim  222. 

8.  The  decision  of  the  district  court  is  arbitrary  and 
capricious,  is  contrary  to  all  the  evidence,  and  is  unsup¬ 
ported  by  any  evidence  whatever. 

V.  SUMMARY  OF  ARGUMENT 

The  appellant  is  the  prior  inventor  of  the  subject-matter 
of  the  claims  involved  on  this  appeal.  The  uncontradicted, 
undisputed  and  unimpeached  testimony  demonstrates  that 
the  appellant’s  original  application,  Serial  No.  685,501, 
fully  disclosed  the  static  inverter  of  the  said  claims  74  and 
76  to  81,  and  the  oscillatory  condenser-discharging  circuit 
of  claim  222.  Another  party  Miller  has  nevertheless  been 
awarded  patent  2,043,484,  for  the  appellant’s  invention  cov¬ 
ering  the  static-inverter  control  of  claims  74  and  76  to  81, 
and  still  another  party  Slepian  has  been  awarded  patent 
2,327,971  for  the  appellant’s  invention  covering  the  con¬ 
denser-discharging  circuit  of  claim  222.  As  in  Clements  v. 
Kirby,  274  F.  575,  577,  technical  rules  have  been  so  applied 
“  *  #  *  as  to  divert  the  patent  from  the  true  inventor 
to  another.” 

The  externally  driven  type  of  static  inverter  is  illustrated 
in  Figs.  1,  2,  3  and  9 ;  and  the  self-excited  type  of  static  in¬ 
verter  is  described  in  the  original  specification,  and  is  illus¬ 
trated  in  the  said  Figs.  10, 11  and  12. 

Neither  type  of  static  inverter  is  limited  to  operation  by 
an  oscillating  device,  as  stated  in  the  second  finding  of  fact. 
Only  the  externally  driven  type  of  static  inverter  illustrated 
in  Figs.  1  and  2  is  so  limited.  The  externally  driven  static 
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inverters  of  Figs.  3  and  9  are  not  controlled  by  an  oscillat¬ 
ing  device,  and  neither  are  the  self-excited  static  inverters 
described,  without  illustration,  in  the  original  specification. 

The  law  gives  the  appellant  the  right  to  amend  his  draw¬ 
ings  and  his  specification  to  accord  with  the  original  dis¬ 
closure.  That  is  the  sole  test  of  the  right  to  amend,  and 
that  right  cannot  be  taken  away  from  the  appellant  if  he 
meets  the  test.  He  is  entitled  to  exercise  that  right  even 
though  the  amendments  may  not  be  necessary,  and  even 
though  neither  the  findings  of  fact  nor  the  conclusions  of 
law  pass  upon  the  appellant’s  prayer  relating  to  Figs.  10, 
11  and  12  and  the  amendatory  matter  to  the  specification. 

The  new  Figs.  10, 11  and  12  do  no  more  than  to  illustrate 
the  self-excited  type  of  static  inverter  that  was  originally 
fully  described  without  illustration,  and  the  proposed 
amendments  to  the  specification  relating  thereto  do  no  more 
than  merely  to  state  that  fact.  The  appellant  is,  therefore 
entitled  to  their  entry,  as  the  right  to  amend  within  the 
original  disclosure  is  a  right  secured  to  him  by  law. 

The  appellant’s  right  to  the  subject-matter  of  claims  74 
and  76  to  81  is  not  res  judicata. 

The  decision  of  the  District  Court  is  arbitrary  and  capri¬ 
cious,  is  contrary  to  all  the  evidence,  and  is  not  supported 
by  any  evidence  whatever. 
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VI.  ARGUMENT 

Point  1.  The  Appellant’s  Original  Application,  Serial 
No.  685,501,  Filed  August  16,  1933,  Disclosed  a  Static  In¬ 
verter,  As  Set  Forth  in  Claims  74  and  76  to  81. 

As  before  explained,  p.  27,  though  the  District  Court 
made  no  finding  that  the  appellant’s  original  application 
does  not  disclose  a  static  inverter,  it  will  be  assumed,  in  the 
following  argument,  that  the  District  Court  intended  to  re¬ 
vive  the  Patent  Office  abandoned  holding  to  that  effect. 

The  invention  of  the  static-inverter  claims  74  and  76  to 
81,  as  before  stated,  p.  10,  does  not  reside  in  the  static 
inverter.  The  invention  has  rather  to  do  with  a  new  com¬ 
bination  of  old  elements  useful  in  high-speed  photography, 
stroboscopes  and  similar  apparatus.  The  static  inverter 
is  only  one  of  the  old  elements  that  make  this  new  combina¬ 
tion  possible. 

The  function  of  the  static  inverter,  as  before  explained, 
pp.  6  and  14,  is  to  convert  the  direct  current  of  the  battery 
101  into  alternating-current  impulses  in  the  flash  trans¬ 
former  30.  These  alternating-current  impulses  are  impress¬ 
ed  on  the  control  electrode  100  in  response  to  repeated  dis¬ 
charges  of  the  second  condenser  2S  through  the  flash  trans¬ 
former  30.  The  flash  condenser  26,  as  explained  on  p.  8, 
supra,  is  thus  caused  to  discharge  accurately  and  reliably 
through  the  gaseous-discharge  lamp  2  at  just  the  proper 
selected  intervals. 

It  appears  to  be  conceded  that  the  plaintiff’s  apparatus 
performs  this  function.  The  only  controversy  is  as  to 
whether  it  is  performed  through  the  medium  of  a  “static 
inverter.” 

A.  The  Meaning  op  the  Term  “Static  Inverter”. 

Dr.  Bowles  has  explained  (App.  182  to  187)  the  meaning 
that  David  C.  Prince,  in  his  original  article  (App.  461),  as- 
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signed  to  the  term  ‘ 4  inverter  ”  at  the  time,  in  1925,  that  he 
first  coined  it.  The  word  “inverter”  seemed  appropriate 
to  Prince,  because  it  described  the  inverse  of  the  opera¬ 
tion  of  a  well-known  static  thermionic  rectifier.  This  recti¬ 
fier,  up  to  that  time,  had  been  employed  to  convert  alternat¬ 
ing  into  direct  current.  Prince  proposed  that  this  rectifier 
be  operated  inversely  to  convert  direct  into  alternating  cur¬ 
rent. 

Prince,  the  originator  of  the  term  “inverter’’,  did  not 
modify  it  by  the  word  “static”.  He  employed  merely  the 
term  “inverter.”  The  well  known  rectifier  to  which  he  ap¬ 
plied  that  term,  nevertheless,  is  inherently  static ;  and  it  re¬ 
mains  static  when  operated  inversely. 

There  was  considerable  interest,  at  the  time,  in  obtain¬ 
ing  static  apparatus  for  converting  direct  into  alternating 
current.  Prince’s  employer,  the  General  Electric  Com¬ 
pany,  was  manufacturing  and  selling  massive  rotary  ma¬ 
chinery  for  performing  this  conversion.  Prince’s  papers 
(App.  462  and  468)  constituted  a  proposal  that  this  conver¬ 
sion  of  direct  into  alternating  current  be  effected  without 
employing  the  heavy  rotary  machinery  of  that  day. 

The  primary  examiner’s  definition  of  the  term  “static 
inverter”  is  in  full  accord  with  Dr.  Bowles’  testimony 
(App.  530) : 

“A  static  inverter,  in  the  electrical  art,  is  a  device 
which  transforms  a  steady,  direct  current,  into  an  al¬ 
ternating  or  pulsating  current  by  means  using  me¬ 
chanically  static  parts  instead  of  dynamic  parts  such 
as  rotating  commutators,  armatures,  and  the  like.” 

The  primary  examiner  had  evidently  copied  this  defini¬ 
tion  from  somewhere,  but  did  not  know  how  to  apply  it. 
He  seemed  not  to  know  that  the  term  “inverter”  had  been 
but  recently  coined  to  describe  a  new  type  of  apparatus, 
embodying  thermionic  or  thyratron  tubes  that  were  static, 
as  contrasted  with  the  heavy  rotary  machinery  that  had 
been  employed  up  to  that  time ;  that  it  was  this  thermionic 
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or  thyratron  apparatus,  naturally  static,  that  was  desig¬ 
nated  by  the  term  “inverter”;  and  that  this  apparatus  was 
still  static  even  though,  in  the  externally  driven  form,  it 
might  be  triggered  by  a  moving  element,  like  a  switch. 

As  before  stated,  p.  17,  the  Patent  Office  does  not  keep  it¬ 
self  informed  as  to  new  developments  in  the  arts. 

The  Board  of  Appeals  understood  the  matter  even  less 
than  the  primary  examiner.  The  Board  of  Appeals 
merely  contented  itself  (App.  535)  with  copying  the  defi¬ 
nition  of  the  term  “static  inverter”  that  the  primary  ex¬ 
aminer  had  himself  copied  from  somewhere,  but  knew  even 
less  than  the  primary  examiner  as  to  what  the  definition 
meant. 

Professor  Bowles’  testimony  is  in  accord  also  with  the 
technical  publications;  for  example,  the  Tompkins  article 
(App.  454) : 

“Hitherto,  inversion  from  direct  to  alternating  cur¬ 
rent  has  been  possible  only  by  means  of  rotating  ma¬ 
chinery.” 

A  contemporaneous  paper  by  Sabbah  (App.  472)  describ¬ 
ing  similar  apparatus  also  employs  the  term  “inverter.” 
At  one  place,  and  one  place  only,  however,  does  Sabbah  em¬ 
ploy  the  word  “static”.  That  is  in  the  title  only  of  the 
paper.  The  title  of  the  paper  demonstrates,  therefore,  that 
the  inverter  is  a  static  piece  of  apparatus. 

A  paper  by  Feinberg  (App.  486),  an  English  physicist 
and  engineer,  actually  defines  the  term  “inverter”  as  “a 
static  converter  of  direct  current  to  alternating  current.” 
The  very  definition  thus  implies  static  apparatus. 

Dr.  Bowles  testified  (App.  187,  191)  that,  at  the  time 
of  the  filing  of  both  the  appellant’s  and  the  Miller  appli¬ 
cations,  the  terms  “inverter”  and  “static  inverter”  were 
synonymous  (though  the  meaning  of  the  term  “inverter” 
has  been  more  recently  extended  to  include  also  other  ap¬ 
paratus).  The  additional  word  “static”  was  tfeally 
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tautologous,  and  was  employed  to  lay  emphasis  upon  the 
fact  that  the  inverter  was  not  of  the  heavy-rotary-ma- 
chinery  type  that  had  previously  been  in  use  for  the  pur¬ 
pose  of  converting  direct  into  alternating  current. 

Dr.  Bowles  (App.  193)  and  the  appellant  (App.  152) 
testified  that  both  the  externally  driven  and  the  self-ex- 
cited  types  of  inverter  were  well  known  at  the  time  of  the 
filing  of  the  appellant’s  and  the  Miller  applications.  The 
Tompkins  article  of  September,  1932,  remarks  (App.  456) : 

“It  is  possible  to  make  the  circuit  self -exciting,  in 
which  case  the  frequency  is  governed  by  the  constants 
of  the  grid  circuit”  (italics  supplied). 

The  Reich  article  of  October,  1932, -similarly  says  (App. 
452): 

“The  control  voltage  may  be  supplied  by  a  standard 
a.  c.  power  source,  by  some  sort  of  vacuum  tube  oscil¬ 
lator,  or  self-excitation  mav  be  used”  (italics  sup¬ 
plied). 

Feinberg’s  before-mentioned  definition  of  the  static  in¬ 
verter  as  “a  static  converter  of  direct  current  to  alternat¬ 
ing  current”  applies  to  both  the  “self-controlled”  and  the 
“driven”  types  of  static  inverter  (quotation  marks  Fein¬ 
berg’s). 

B.  The  Meaning  of  the  Term  “Static  Inverter”  as 
Deduced  from  thf  Miller  Patent  2,043,484. 

It  is  a  well-established  rule  that  claims  should  be  con¬ 
strued  in  accordance  with  the  disclosure  of  the  patent  in 
which  those  claims  originated.  As  the  appellant,  for  in¬ 
terference  purposes,  as  related  on  p.  15,  supra,  copied  the 
static-inverter  claims  74  and  76  to  81  from  the  Miller 
patent  2,043,484,  it  would  appear  to  be  in  order  to  inquire 
as  to  the  sense  in  which  the  Miller  specification  employs 
the  term. 

The  Miller  disclosure  (App.  369,  col.  2,  Is.  36  and  37) 

*  ‘comprehends  two  types  of  static  inverter — the  driven 
type  and  the  self -excited  type.” 
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Both  types  are  static  (App.  3G9,  col.  2,  1.  24),  because 

“embodying  no  moving  elements;” 
that  is,  they  are  not  of  the  heavy-rotary-machinery  type. 

Miller  prefers  to  employ  the  self-excited  type  for  the  rea¬ 
son  that  (App.  370,  col.  1,  Is.  5  and  6) 

“the  self -excited  inverter  requires  fewer  parts  and  is 
simpler  to  build  and  operate.” 

Miller  prefers,  indeed,  to  employ  a  particular  variety  of 
the  self-excited  static  inverter  (App.  369,  col.  2,  Is.  37  to 
39): 

“I  prefer  to  employ  that  variety  of  self-excited  in¬ 
verter  known  as  a  relaxation  inverter.” 


But  though  Miller  prefers  to  employ  the  self-excited 
type  of  static  inverter,  he  makes  it  very  plain  that  he  does 
not  intend  to  let  the  invention  be  appropriated  by  someone 
else  who  might  employ  the  externally  driven  type.  On  the 
contrary  (App.  370,  col.  1,  Is.  7  and  8), 

“the  invention  is  limited  only  by  the  appended 
claims.” 

These  “appended  claims”  were  intended  to  include,  not 
only  the  self-excited  type  of  static  inverter,  but  also  the 
externally  driven  type,  driven  by  an  oscillator,  which  is 
(App.  369,  col.  2,  Is.  53  and  54) 

“so  well  known  that  it  is  not  necessary  to  describe 
one.” 

That  externally  driven  static  inverter,  like  the  self-excited 
inverter  is  of  the  type  not  employing  the  heavy  rotary  ma¬ 
chinery.  As  before  stated,  at  the  top  of  this  page,  it  is  of 
the  type  “ embodying  no  moving  elements,”  even  when  driv¬ 
en  by  an  oscillator.  It  is  of  the  type  embodying  a  “trigger 
tube”  (App.  370,  col.  1,  Is.  15,  22  and  55).  As  before  ex¬ 
plained,  p.  14,  a  thyratron  is  a  trigger  tube. 


A  study  of  the  Miller  patent  2,043,484  demonstrates, 
therefore,  that  the  term  “static  inverter”  is  employed 
therein  to  include  both  the  externally  driven  and  the  self- 
excited  types  of  static  inverter. 


i 


! 


36 


In  his  original  application,  Serial  No.  685,501,  as  al¬ 
ready  narrated,  the  appellant  fully  disclosed  both  these  old 
types  of  static  inverter,  namely,  the  externally  driven  type 
and  the  self -excited  type. 

0.  The  Appelt ant's  Disclosure  of  the  Static  Inver¬ 
ter  of  the  Externally  Driven  Type.  t 

It  has  already  been  explained,  p.  10,  that  the  appel¬ 
lant,  from  the  very  first,  both  illustrated  and  described 
four  different  forms  of  static  inverter  of  the  externally 
driven  type.  He  illustrated  two  forms  in  Figs.  1  and  2, 
respectively,  driven  from  the  oscillator  62;  he  illustrated 
a  third  form  in  Fig.  3,  driven  from  the  “very  small’'  con¬ 
tactor  switch  32;  and  he  illustrated  a  fourth  form  in  the 
apparatus  of  Fig.  9,  driven  from  a  power-house,  many 
miles  away. 

It  is  desired  to  state  again  that  even  the  externally 
driven  devices  illustrated  in  these  Figs  1,  2,  3  and  S  are 
static  inverters.  They  are  not  of  the  heavy-rotary-ma¬ 
chinery  type.  They  are  of  the  static  type  described  by 
Prince. 

The  appellant  desires  to  emphasize  this  point  because, 
in  the  companion  case  involved  in  appeal  9362,  the  Dis¬ 
trict  Judge  found  as  an  alleged  fact  (App.  45)  that 
the  purpose  of  the  appellant’s  proposed  amendments  was 
to  introduce  a  basis  for  the  static-inverter  claims  74  and 
76  to  81.  This  is  not  true.  The  appellant’s  original  ap¬ 
plication  fully  disclosed  the  static  inverter  of  claims  74  and 
76  to  81,  even  in  Figs.  1,  2,  3  and  9.  The  appellant  does 
not  need  his  new  Figs.  10,  11  and  12  in  order  to  support 
his  static-inverter  claims  74  and  76  to  81;  there  is  nothing 
in  these  claims  that  limits  them  to  a  static  inverter  of  the 
self -excited  type. 

Reference  has  been  made  above,  p.  35,  to  Miller’s 
description  of  the  static  inverter  as  “embodying  no  moving 
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elements.”  The  appellant’s  original  application  contains 
the  same  description.  The  second  paragraph  of  the  appel¬ 
lant’s  original  specification  (App.  207),  for  example,  reads: 

“An  object  of  the  invention  is  to  provide  a  new  and 
improved  stroboscope  that  shall  be  simple  and  rugged 
in  construction,  light  in  weight,  portable  and  self-con¬ 
tained,  easily  operable,  without  moving  parts  (except 
in  some  cases  a  contactor)  and  thoroughly  effective 
and  reliable  in  operation”  (italics  supplied). 

The  only  static  inverter  disclosed  by  the  appellant  that  em¬ 
bodies  the  contactor  referred  to  in  this  quotation  is  Fig.  3 
(App.  156).  The  static  inverters  of  Figs.  1,  2  and  9,  in  ac¬ 
cordance  with  this  quoted  paragraph  of  the  original  specifi¬ 
cation,  are  completely  “without  moving  parts”  of  any  kind, 
even  in  the  oscillator  62  (App.  158,  159). 

Even,  therefore,  if  the  oscillator  62  could  be  regarded  as 
actually  part  of  the  static  inverter  of  Figs.  1  and  2 — which 
it  is  not — that  static  inverter  is  still  without  moving  parts. 
As  already  explained,  p.  35,  Miller  describes  his  externally 
driven  static  inverter  as  also  “embodying  no  moving  ele¬ 
ments,”  even  though  driven  by  an  oscillator.  The  presence 
of  that  oscillator  does  not  transform  Miller’s  static  inverter 
into  an  inverter  of  the  heavy-rotarv-machinery  type. 

As  a  matter  of  fact,  however,  even  if  the  oscillator  62 
had  been  supplied  with  moving  parts,  that  would  not  have 
converted  the  static  inverter  into  an  inverter  that  is  not 
static,  because  the  oscillator  62  is  not  part  of  the  static  in¬ 
verter  (App.  158,  159,  187,  193,  198  to  201).  That  is  the 
terminology  of  the  art  (App.  201) : 

“Q.  Following  Feinberg’s  teaching,  Fig.  1  is  an  in¬ 
verter  without  the  oscillator,  62?  A.  Exactly.” 

As  explained  on  p.  10,  supra ,  the  oscillator  62  serves 
merely  to  trigger  the  static  inverter,  at  the  desired  moments 
of  time,  through  its  control  of  the  thvratron  grid  50,  thus  to 
control  the  exact  time  of  opening  the  thyratron  gate  or 
door.  The  oscillator  62  does  not  embody  the 

“rotating  commutators,  armatures,  and  the  like” 
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of  the  primary  examiner’s  own  definition  of  the  term  “static 
inverter,”  page  32,  supra. 

The  only  static  inverter  disclosed  by  the  appellant  that 
has  any  moving  parts  at  all,  as  before  stated,  p.  37,  is  that 
illustrated  in  Fig.  3,  which  shows  the  “very  small”  switch 
contactor  32.  For  some  kinds  of  work,  as  in  connection 
with  the  motion-picture  camera  illustrated  in  the  plaintiff’s 
patent  2,186,013  (App.  303)  and  his  application,  Serial  No. 
33,733  (App.  331),  it  is  desirable  to  control  the  flashes  from 
the  “very  small”  switch  contactor  32,  and  not  from  the 
impulses  produced  by  oscillations.  This  is  because  it  is 
possible  mechanically  to  synchronize  the  operation  of  the 
“very  small”  switch  contactor  32  with  the  motion  of  the 
film  in  the  camera;  as  by  operating  them  from  the  same 
shaft  (App.  142).  As  stated  in  the  specification,  therefore, 
(App.  216), 

“The  switch  32  may,  of  course,  be  controlled  by  a 

periodically  movable  member,” 

as  shown  in  patent  2,186,013  and  application,  Ser.  No. 
33,733.  The  presence  of  the  “very  small”  switch  contactor 
32  does  not,  however,  alter  the  inherently1  static  nature  of 
the  inverter;  it  does  not  transform  the  static  inverter  into 
an  inverter  of  the  heavy-rotary-machinery  type.  This  in¬ 
verter  is  still  static,  despite  the  presence  of  the  “very 
small”  switch  contactor  32  that  “carries  very  small  cur¬ 
rents”  (p.  11,  supra). 

The  switch  contactor  32  of  Fig.  3  is  not,  however,  part  of 
the  static  inverter.  The  switch  contactor  32  is  no  more  a 
part  of  the  static  inverter  than  is  the  oscillator  62  of  Figs. 
1  and  2  (App.  158,  159,  187,  193,  198  to  201).  It  serves 
merely,  like  the  oscillator  62,  to  trigger  or  trip  the  static 
inverter,  at  suitable  moments,  in  order  to  cause  it  to  operate 
at  the  desired  selected  intervals.  The  sole  function  of  the 
“very  small”  switch  contactor  32  of  Fig.  3,  as  of  the  os¬ 
cillator  62  of  Figs.  1  and  2,  is  to  determine  the  triggering 
rate  of  the  inverter. 


39 


Fig.  9  discloses  the  same  externally  driven  static  in¬ 
verter  that  is  disclosed  in  Figs.  1,  2  and  3,  notwithstanding 
that  it  discloses  neither  the  oscillator  62  of  Figs.  1  and  2 
nor  the  “very  small”  switch  contactor  32  of  Fig.  3,  but  is 
driven  from  the  power-house,  many  miles  away.  It  is  con¬ 
nected  to  the  pow'er-house  by  plugging  into  a  house  socket, 
in  the  same  wav  that  a  radio  set  is  connected  to  the  same 
power-house  (App.  158,  199). 

The  power-house,  however,  is  not  a  part  of  either  the 
radio  set  or  the  static  inverter.  The  power-house  of 
Fig.  9  is  no  more  part  of  the  static  inverter  than  is  the 
oscillator  62  of  Figs.  1  and  2  or  the  switch  contactor  32  of 
Fig.  3. 

D.  The  Appellant’s  Disclosure  of  the  Self-Excited 
Static  Inverter. 

It  has  already  been  related,  pp.  11  and  12,  that  the  appel¬ 
lant  also  fully  described  originally,  from  the  very  beginning, 
though  without  illustration,  three  forms  of  static  inverter 
of  the  self-excited  type,  also  within  claims  74  and  76  to  81; 
and  that  it  is  these  three  forms  of  static  inverter  of  the 
self-excited  type,  originally  fully  described,  that  the  ap¬ 
pellant  desires  to  illustrate  by  means  of  new  Figs.  10,  11 
and  12  (App.  301,  302). 

In  his  original  specification,  the  appellant  described  this 
static  inverter  of  the  self -excited  type  as  a  “relaxation  oscil¬ 
lator”  (App.  211).  The  term  “relaxation  oscillator”,  as 
is  well  known  in  the  art,  is  merely  another  name  for  “re¬ 
laxation  inverter”  or  “self-excited  static  inverter”  (App. 
149,  154,  196).  It  is  the  same  as  the  “relaxation  inverter” 
described  by  Miller,  as  explained  on  p.  35,  supra.  It  is 
not  of  the  heavy-rotarv-machinery  type. 

The  specification  of  the  appellant’s  application,  Ser.  No. 
311,714,  reads  (App.  339) : 
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“The  self-excited  relaxation-oscillator  thyratron  cir¬ 
cuit  described  in  the  preceding  paragraphs  as  initiat¬ 
ing  discharge  of  the  condenser  26  at  selected  intervals 
is  sometimes  termed  a  self -excited  static  inverter.” 

The  Patent  Office  has  never  questioned  the  truth  of  this 

statement. 

It  has  already  been  stated,  p.  34,  supra,  that  the  Miller 
patent  2,043,484,  like  the  appellant,  described  both  the  ex¬ 
ternally  driven  and  the  self -excited  static  inverters.  Like 
the  appellant,  too,  Miller  also  contented  himself  with  illus¬ 
trating  one  only  of  those  two  types  of  static  inverter. 
Though  the  appellant  preferred  to  illustrate  the  externally 
driven  static  inverter  only  (App.  195, 196),  however,  Miller 
preferred  to  illustrate  the  self-excited  type  only  (App.  193). 

Miller  assumed  that  those  skilled  in  the  art  would  readily 
understand  how  to  modify  his  illustrated  self -excited  static 
inverter  so  as  to  obtain  the  driven  type  of  static  inverter 
(App.  370,  col.  1,  Is.  2  to  4) : 

“those  skilled  in  the  art  will  readily  understand  how 
to  modify  the  circuits  shown  to  use  a  driven  inverter.  ’ ’ 

The  appellant  similarly  assumed  that  persons  skilled  in 
the  art  would  know,  without  illustration,  how  to  connect  the 
self -excited  static  inverter  (App.  147). 

The  appellant,  however,  did  not  content  himself,  as  did 
Miller,  with  merely  saying  that  persons  skilled  in  the  art 
would  know  how  to  modifv  his  illustrated  self-excited  static 
inverter,  so  as  to  produce  the  driven  type.  On  the  contrary, 
the  appellant,  in  his  original  application,  gave  specific  direc¬ 
tions  as  to  just  what  changes  to  make.  These  directions, 
if  followed,  will  produce  the  three  self-excited  static  in¬ 
verters  shown  in  Figs.  10, 11  and  12. 

As  explained  on  pp.  12  to  14  of  the  brief  on  the  companion 
appeal  9362,  and  as  this  Court  may  determine  for  itself 
(App.  301,  302),  these  three  Figs.  10,  11  and  12  are  the 
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same  as  original  Fig.  1,  except  that  they  illustrate  the 
changes  described  in  the  following  quotation  from  the 
original  specification  (App.  211): 

“If  the  impedance  is  reactive,  the  thyratron  circuit 
may,  under  certain  conditions,  generate  its  own  oscilla¬ 
tions  at  a  frequency  determined  by  the  circuit  constants 
and  the  characteristics  of  the  tube  #  *  # 

“The  grid  50  may  be  connected  to  various  taps  on  the 
resistance  33  or  31,  to  cause  the  thyratron  140  to  oscil¬ 
late  as  a  relaxation  oscillator.” 

As  explained  on  pp.  13  to  15  of  the  said  companion  brief  in 
appeal  9362,  all  that  any  person  skilled  in  the  art  needs 
to  do  to  convert  the  externally  driven  static  inverter  of 
Fig.  1  into  a  static  inverter  of  the  self -excited  type,  illus¬ 
trated  in  Figs.  10,  11  and  12,  is  merely  to  follow  these 
directions.  By  following  the  directions,  in  the  first  sen¬ 
tence  of  this  quotation,  to  change  the  resistive  impedance 
31  into  a  reactive  impedance,  Fig.  12  will  be  obtained.  By 
following  the  alternative  directions  described  in  the  second 
sentence  of  this  quotation,  the  tapped  connections  of  Figs. 
10  and  11  will  be  obtained.  No  further  changes  are  neces¬ 
sary  than  those  described  in  this  passage  of  the  original 
specification  (App.  147  to  149,  196,  197). 

The  appellant  is  entitled  to  the  static-inverter  claims  74 
and  76  to  81,  not  only  by  reason  of  the  externally  driven 
static  inverter  illustrated  in  Figs.  1,  2,  3  and  9,  but  even  on 
the  basis  of  the  description  in  this  quotation  alone,  relating 
to  the  self-excited  inverter.  It  is  not  necessary  to  rely 
upon  Figs.  10,  11  and  12,  illustrating  this  descriptive  mat¬ 
ter,  for  the  purpose  of  supporting  the  static-inverter  claims 
74  and  76  to  81. 

The  Patent  Office,  however,  held  that  the  appellant’s  orig¬ 
inal  application  did  not  disclose  a  static  inverter  of  either 
type,  whether  externally  driven  or  self-excited.  The  de¬ 
cision  of  the  District  Court  apparently  supports  that  hold¬ 
ing.  ! 
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Point  2.  The  Operation  of  the  Appellant’s  Static  In¬ 
verter,  Whether  of  the  Externally  Driven  or  the  Self-Ex¬ 
cited  Type,  is  not  Limited  to  Control  by  an  Oscillating  De¬ 
vice. 

The  second  finding  of  fact  closes  with  the  statement  that 
the  appellant’s  static  inverter  is  “controlled  by  an  oscil¬ 
lating  device”  (App.  29). 

The  oscillating  device  62  is  disclosed  in  the  externally 
driven  static  inverters  of  Figs.  1  and  2  only.  Figs.  1  and 
2,  however,  are  not  the  only  figures  disclosing  a  static  in¬ 
verter.  Fig.  3  discloses  a  static  inverter  externally  con¬ 
trolled  by  the  “very  small”  switch  contactor  32.  Fig.  9  dis¬ 
closes  a  static  inverter  externally  driven  from  a  power¬ 
house.  And  the  appellant’s  application  describes  also,  with¬ 
out  illustration,  the  self-excited  type  of  static  inverter  of 
Figs.  10, 11  and  12. 

This  has  been  treated  more  fully  on  pp.  10  to  12,  supra. 

Point  3.  Figs.  10, 11  and  12  and  the  Amendatory  Matter 
to  the  Specification  of  the  Appellant’s  Application,  Serial 
No.  685,501,  are  Within  the  Original  Disclosure. 

This  has  already  been  touched  upon  on  p.  41,  supra. 
The  more  complete  treatment  of  this  topic  in  the  brief  in 
companion  appeal  9362  will  not  be  repeated  here. 

It  will  suffice  to  say  that  the  appellant’s  original  specifi¬ 
cation  contained  a  description  of  the  self-excited  static  in¬ 
verter  upon  the  basis  of  which  he  is  entitled  to  add  Figs. 
10, 11,  and  12  to  his  drawings. 

Point  4.  The  Test  as  to  Proper  Amendments  is  As  To 
Whether  They  Conform  to  the  Original  Disclosure. 

The  treatment  of  this  topic  on  p.  19  of  the  brief  on  the 
companion  appeal  9362,  need  not  be  repeated  here. 
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Point  5.  The  Appellant  is  Entitled  to  Amend  His  Orig¬ 
inal  Application,  Serial  No.  685,501,  by  Adding  the  Said 
Figs.  10, 11  and  12  and  the  Said  Amendatory  Matter,  Even 
if  the  Amendments  may  not  Be  Necessary,  and  Despite  the 
Fact  that  Both  the  Findings  of  Fact  and  the  Conclusions  of 
Law  Ignore  The  Prayers  of  the  Complaint  Relating  to 
These  Matters. 

The  treatment  of  this  topic  on  pp.  20  to  22  of  the  com¬ 
panion  brief  in  appeal  9362,  too,  will  not  be  repeated  here. 

In  the  said  companion  brief,  however,  one  of  the  ques¬ 
tions  discussed  is  whether  the  Commissioner  of  Patents, 
in  disapproving  the  amendments,  lias  failed  to  perform  a 
ministerial  duty.  No  such  question  arises  here. 

As  part  of  his  right  to  a  patent  containing  claims  74  and 
76  to  81,  the  appellant  raises  the  question  of  his  right  to 
amend  the  original  drawings,  hv  adding  thereto  matter 
originally  described  without  illustration,  in  order  that  the 
patent,  when  issued,  shall  embody  the  amendatory  matter. 
The  appellant  is  entitled  here  to  a  ruling  as  to  whether 
Figs.  30,  11  and  12  are  or  are  not  within  his  original  dis¬ 
closure. 

In  the  said  companion  appeal  9362,  the  Commissioner  of 
Patents  contends  that  his  discretion  cannot  be  controlled 
by  mandamus.  The  appellant  is  here  asking,  on  the  present 
appeal,  that  this  court  go  entirely  beyond  that  contention, 
to  determine,  not  a  discretionary  matter,  but  whether  or 
not  the  Commissioner’s  conclusion  is  sound  on  the  merits. 

The  Supervisory  Examiner  of  the  Patent  Office  ruled 
that  this  is  a  question  relating  to  the  merits  (App.  547). 
Had  it  not  been  for  this  ruling,  the  Board  of  Appeals  would 
not  have  had  any  jurisdiction  to  consider  the  matter  and, 
in  fact,  the  Board  of  Appeals  did  ignore  it  in  its  first  deci¬ 
sion,  dated  January  1, 1945  (App.  510).  The  Board  of  Ap¬ 
peals  did  consider  the  matter,  however,  on  request  for  re- 
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consideration  (App.  518).  This  it  would  not  have  done 
had  not  the  matter  gone  to  the  merits. 

In  Application  of  Krasnow,  152  F.  2d  969,  974,  the  Court 
of  Customs  and  Patent  Appeals  reviewed  a  decision  of  the 
Board  of  Appeals  affirming  a  decision  of  the  primary  exam¬ 
iner  requiring  cancellation  or  revision  of  a  description  in 
the  specification.  In  that  case,  the  Court  affirmed  the  deci¬ 
sion  of  the  Patent  Office  on  the  point,  but  in  re  Ruttenauer, 
73  F.  2d  492,  494,  and  in  re  Curtis,  81  F.  2d  236,  238,  it  re¬ 
versed. 

This  court  too,  cannot  give  complete  relief  to  the  appel¬ 
lant  merely  by  authorizing  the  Commissioner  to  allow  the 
claims  in  controversy,  since  the  plaintiff  insists  that  he 
is  entitled  to  have  Figs.  10,  11  and  12  embodied  in  his  pat¬ 
ent,  and  the  Commissioner  has  refused  to  grant  a  patent 
containing  the  said  Figs.  10,  11  and  12. 

This  court  may,  therefore,  hold  properly  that  the  Com¬ 
missioner’s  refusal  to  enter  Figs.  10,  11  and  12  and  his  re¬ 
quirement  for  cancellation  of  the  amendatory  matter  con¬ 
stitutes  a  rejection  of  the  application  and  a  refusal  to  grant 
a  patent,  Steinmetz  v.  Allen,  192  17.  S.  543,  556. 

Under  its  general  jurisdiction  relating  to  amendments, 
moreover,  the  District  Court  could  have  admitted  the 
amendments  without  requiring  the  Commissioner  to  do 
so,  Schlaich  v.  Robertson,  26  F.  2d  681,  684,  and  this  court 
may  review  its  refusal  to  do  so  under  the  general  principle 
that  the  courts  should  be  liberal  in  permitting  amendments. 

Point  6.  The  Appellant’s  Right  to  the  Static-Inverter 
Claims  74  and  76  to  81  is  Not  Res  Judicata. 

Unless  the  District  Court’s  overturning  of  the  long-es¬ 
tablished  law  is  to  be  approved,  the  issue  is  not  res  judicata. 
It  will  not  be  necessary  to  repeat  here  the  treatment  of  the 
law  on  pp.  21  to  37  of  the  brief  on  the  companion  appeal 
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9363.  Reeves  v.  Beardall,  316  U.  S.  283,  286,  there  referred 
to,  is  not  applicable,  because  claims  74  and  76  to  81  relate 
to  the  same  invention  as  the  remaining  claims  of  the  ap¬ 
plication.  Division  between  different  inventions  originally 
claimed  was  required  in  the  very  first  Office  letter,  dated 
December  11,  1933  (App.  229),  and  was  promptly  complied 
with.  Thereafter,  the  Patent  Office  refused  to  give  action 
on  claims  not  reading  on  the  elected  invention  (App.  259). 

The  remaining  claims  were  all,  thereafter,  therefore  con¬ 
fined  to  only  a  single  invention.  All  the  claims  represent¬ 
ing  that  single  invention  must  be  finally  acted  upon  by  the 
Patent  Office  before  the  District  Court  can  take  jurisdiction 
under  Section  4915  of  the  Revised  Statutes. 

Point  7.  The  Appellant's  Original  Application,  Serial 
No.  685,501,  Disclosed  an  Oscillatory  Condenser-Discharg¬ 
ing  Circuit,  as  Set  Forth  in  Claim  222. 

Claim  222  (App.  8)  is  quoted  on  p.  2,  supra.  It  recites  an 
oscillatory  condenser-discharging  circuit  “including  said 
principal  electrodes”  4  and  6.  As  already  explained,  p.  5, 
the  lamp  2  is  no  part  of  this  oscillatory  condenser-discharg¬ 
ing  circuit. 

As  before  related,  p.  26,  the  District  Court  did  not 
give  any  reason  in  support  of  its  holding  that  the  appel¬ 
lant’s  application  does  not  support  claim  222. 

The  primary  examiner  and  the  Board  of  Appeals,  how¬ 
ever,  had  relied  upon  the  following  statement  in  the  appel¬ 
lant’s  specification  (App.  213): 

“The  condenser  discharge  through  the  mercury  va¬ 
por  lamp  2  would  be  oscillatory  except  for  the  fact  that 
the  tube  2  is  a  rectifier  and  allows  current  to  flow  only 
from  the  anode  6  to  the  cathode  4.” 
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A.  The  Primary  Examiner  and  the  Board  of  Appeals 
Misunderstood  the  Scope  of  Claim  222. 

The  Patent  Office  correctly  held  that  this  statement  con¬ 
stitutes  an  admission  to  the  effect  that  there  can  not  be 
any  oscillating  currents  through  the  lamp  2.  As  stated 
in  the  claim  itself,  there  can  be  only  a  single  surge  of  cur¬ 
rent  through  the  lamp  2,  and  always  in  the  same  direction. 

The  Patent  Office  did  not  understand,  however,  that, 
notwithstanding  the  fact  that  there  are  no  oscillating  cur¬ 
rents  through  the  lamp  2,  nevertheless,  the  charge  or  volt¬ 
age  across  the  condenser  26  does  actually  oscillate  in  the 

“oscillatory  circuit  including  said  principal  elec¬ 
trodes”  (4,  6), 

but  excluding  the  lamp  2,  as  claimed.  In  this  oscillatory 
condenser-discharging  circuit  including  the  cathode  4  and 
the  anode  6,  but  excluding  the  lamp  2,  the  voltage  across 
the  condenser  26  does  actually  go  repeatedly  from  plus  to 
minus  and  minus  to  plus  (App.  104,  106,  119  to  121,  160, 
161)  many  times  a  second, — as  many  times  as  there  are 
flashes  through  the  lamp  2.  As  the  specification  itself  says 
(App.  213), 

“The  condenser  26  is  charged  with  a  potential  of  an 
opposite  polarity  after  a  surge  of  current  flows  through 
the  tube  2”. 

The  term  “oscillatory,”  as  Professor  Frank  testified, 
has  a  definite  meaning  in  physics  and  electrical  engineer¬ 
ing.  It  means  that  the  circuit  constants  or  parameters — 
the  values  of  the  inductance,  capacitance  and  resistance  of 
the  circuit — are  chosen  so  as  to  have  particular  relative 
values.  This  will  not  be  gone  into  more  fully  here,  be¬ 
cause  it  is  discussed  in  detail  on  pp.  40  and  41  of  the  brief 
on  the  companion  appeal  9363.  ■  ■  *  ■  ■ 

It  would  have  been  perfectly  possible,  therefore,  to  de¬ 
sign  the  appellant’s  condenser-discharging  circuit,  in¬ 
cluding  the  cathode  4  and  the  anode  6,  but  excluding  the 
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lamp  2,  so  that  it  should  have  been  non-oscillatory.  But  a 
non-oscillatory  condenser-discharging  circuit  of  this  char¬ 
acter  would  not  have  had  the  advantages  of  the  appellant’s 
oscillatory  condenser-discharging  circuit  (App.  119  to 
121). 

The  appellant  purposefully  sought  to  have  an  oscillating 
charge  or  voltage  on  the  flash  condenser  26  in  that  oscilla¬ 
tory  condenser-discharging  circuit  including  the  cathode  4 
and  the  anode  6,  but  excluding  the  lamp  2.  Had  it  not  been 
for  this  purposeful  design  to  exclude  the  lamp  2  from  this 
oscillatory  condenser-discharging  circuit,  it  would  not  have 
been  possible  to  obtain  any  flashes  at  all  at  very  high 
speeds.  The  flashes  through  the  lamp  2  would  have  become 
merged  into  a  continuous  glow,  instead  (App.  121,  160). 

As  the  original  specification  says  (App.  213), 

“This  oscillatory  tendency  is  useful,  however,  since 
it  assists  in  preventing  a  continuous  flow  of  current 
through  the  lamp  2’’. 

The  continuous  glow  is  prevented  because  the  oscillating 
charge  or  voltage  on  the  flash  condenser  “helps  to  deion¬ 
ize  the  tube”  (App.  160,  161,  214). 


By  so  choosing  the  values  of  the  inductance,  the  capaci¬ 
tance  and  the  resistance,  in  accordance  with  the  criterion 
laid  down  by  Professor  Frank,  as  to  render  the  condenser¬ 
discharging  circuit  including  the  cathode  4  and  the  anode 
6,  but  excluding  the  lamp  2,  oscillatory,  the  electric  charge 
or  voltage  across  the  condenser  26  is  caused  to  oscillate, 
yet  without  there  being  any  oscillating  currents  through  the 
lamp  2.  It  is  by  means  of  this  expedient  that  continuous 
glow  through  the  lamp  2  is  prevented. 


B.  For  a  Decade,  Several  Primary  Examiners  Had 
Ruled  that  the  Appellant  Does  Disclose  An  Oscillatory 
Condenser-Discharging  Circuit. 

As  far  back  as  June  9, 1934,  in  his  very  first  amendment, 
the  appellant  had  presented  claims  21  to  26,  all  reciting  an 
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oscillatory  condenser-discharging  circuit  (App.  232,  233). 
Claim  26  is  quoted  on  p.  25,  supra. 

At  no  time  did  the  former  primary  examiner,  W.  E. 
Waite,  of  the  same  division  of  the  Patent  Office,  ever  ob¬ 
ject  to  any  of  these  claims  upon  the  ground  that  an  oscil¬ 
latory  condenser-discharging  circuit  was  not  disclosed 
in  the  original  application.  All  six  of  these  claims  were 
rejected  upon  entirely  different  grounds  in  Office  Letters 
of  September  13,  1934,  June  6,  1935,  and  March  12,  1936 
(App.  236,  241,  246,  247). 

Claims  21  to  25  were  thereupon  replaced  by  other  claims, 
but  claim  26  was  retained  (App.  247).  In  the  very  next 
Office  Letter,  dated  October  30, 1936,  that  claim  26,  in  slight¬ 
ly  amended  form  (App.  239),  was  allowed  by  the  present 
primary  examiner  (App.  248),  notwithstanding  the  recita¬ 
tion  therein  of  the  oscillatory  condenser-discharging  cir¬ 
cuit.  Thereafter,  this  amended  oscillatory  condenser-dis¬ 
charging-circuit-claim  26  was  allowed  again  and  again,  on 
March  26  and  December  23,  1940,  and  May  7,  1941  (App. 
258,  261  and  263).  It  still  stands  allowed. 

After  the  Slepian  patent  2,327,971  issued,  as  before  re¬ 
lated,  p.  25,  with  claims  directed  to  the  very  invention  that, 
it  had  been  held,  inter  partes,  was  not  even  disclosed  in  the 
Slepian  application,  the  primary  examiner,  on  January  25, 
1944  (App.  540),  withdrew  the  allowance  to  the  appellant 
of  the  group  of  claims  mentioned  on  p.  24,  supra,  as 
having  been  copied  by  Slepian,  for  interference  purposes, 
from  the  appellant’s  application.  One  of  the  grounds  of 
this  new  rejection  by  the  primary  examiner  was  that  the 
appellant  does  not  disclose  an  oscillatory  condenser-dis¬ 
charging  circuit. 

Not  until  January  25,  1944,  therefore,  did  the  primary 
examiner,  for  the  first  time,  discover  that  the  appellant 
does  not  disclose  an  oscillatory  condenser-discharging  cir- 
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cuit.  It  took  nearly  ten  years,  from  June  9, 1934,  when  the 
appellant  first  presented  claims  21  to  26,  up  to  January 
25, 1944,  for  the  Patent  Office  to  discover  that  the  appellant 
does  not  disclose  an  oscillatory  condenser-discharging  cir¬ 
cuit. 

And  the  Patent  Office  has  not  discovered  that  fact  even 
yet,  except  in  connection  with  claim  222  only.  As  before 
stated,  it  still  continues  to  allow  claim  26,  withstanding  the 
recitation  therein  of  the  same  oscillatory  condenser-dis¬ 
charging  circuit  that  is  recited  in  claim  222. 

C.  Further  Inconsistencies  Relating  to  the  Oscil¬ 
latory  Condenser-Discharging  Circuit. 

But  this  is  not  the  only  Patent-Office  inconsistency  re¬ 
lating  to  the  oscillatory  condenser-discharging  circuit. 

a .  The  Inconsistency  in  Allowing  Claim  6  of  The  Ap¬ 
pellant's  Patent  2,186,073. 

Fig.  3  of  the  appellant’s  patent  2,186,073  (App.  304)  dis¬ 
closes  the  same  oscillatory  condenser-discharging  circuit  as 
application,  Serial  No.  685,501,  except  that  an  additional 
rectifier  tube  5  is  connected  in  series  with  the  lamp  2.  This 
oscillatory-condenser-discharging  circuit  extends  from  the 
upper  or  positive  terminal  of  the  condenser  26,  through 
the  terminal  38,  by  way  of  the  conductor  10,  and  through 
the  rectifier  5,  to  the  anode  6  of  the  lamp  2 ;  and  from  the 
lower  terminal  of  the  condenser  26,  by  way  of  the  conduc¬ 
tor  8,  to  the  cathode  4  of  the  lamp  2. 

Claim  6  of  this  patent  (App.  310)  specifies  this  conden¬ 
ser-discharging  circuit  as  oscillatory,  notwithstanding  that 
there  are  no  oscillating  currents  in  either  the  lamp  2 
or  the  tube  5,  both  of  which  are  rectifiers. 

i 
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The  primary  examiner  who  examines  motion-picture  ap¬ 
paratus  thus  seems  to  understand  oscillatory  condenser- 
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discharging  circuits  better  than  the  present  primary  ex¬ 
aminer  handling  the  applications  before  this  Court.  The 
latter  examiner  objects  to  the  term  “oscillatory”  because  of 
the  presence,  in  the  circuit,  of  a  single  rectifier  lamp  2. 
The  former  examiner  finds  no  objection  to  the  use  of  the 
term  “oscillatory”,  even  though  the  same  circuit  embodies 
two  rectifiers,  the  lamp  2  and  the  tube  5. 

b.  The  Inconsistency  in  Allowing  Claim  63  of  the 
Slepian  Patent  2J27J71. 

If  the  presence  of  a  rectifier  in  the  condenser-discharging 
circuit  renders  that  circuit  non-oscillatory,  moreover,  it 
is  not  understood  why  this  same  claim  was  allowed  in  the 
Slepian  patent  2,327,971,  as  claim  63  (p.  25,  supra). 
The  Slepian  patent  also  embodies  a  rectifier  tube  in  the 
condenser-discharging  circuit  (App.  169).  If  the  appel¬ 
lant  does  not  disclose  an  oscillatory  condenser-discharging 
circuit,  neither  can  the  Slepian  patent  disclose  it. 

c.  The  Inconsistency  in  Allowing  the  Claims  of  the 
Miller  Patent  2,043,464. 

If  the  condenser-discharging  circuit  is  not  oscillatory 
because  it  embodies  a  rectifier,  furthermore,  the  same 
should  be  true  of  a  condenser-dia rging  circuit  that  em¬ 
bodies  a  rectifier. 

On  p.  41  of  the  brief  on  the  companion  appeal  9363, 
the  following  quotation  is  given  from  the  Miller  patent 
2,043,484  (App.  371) : 

“The  inductance  L  and  resistance  VR  are  so  chosen 
with  respect  to  the  capacitance  of  30  that  L,  VR  and 
30  form  an  oscillating  circuit.” 

Miller  there  described  the  charging  circuit  for  his  con¬ 
denser  30  as  an  “oscillating  circuit’’,  exclusive  of  the  rec¬ 
tifier  V  (which  is  not  mentioned  as  an  element  of  this 
“oscillating  circuit”). 
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In  the  next  few  lines,  the  Miller  specification  reads  (App. 
371,  col.  1,  Is.  35  to  39) : 

“At  this  time  the  tendency  is  for  the  current  to  re¬ 
verse,  and  for  the  condenser  to  discharge  back  into  the 
source,  but  this  reversal  is  not  possible  because  of  the 
check  valve  action  of  V.  ” 

This  description  by  Miller  is  precisely  to  the  same  effect 
as  the  passages  from  the  appellant’s  application  quoted 
above,  pp.  45  and  47,  upon  the  basis  of  which  the  Patent  Of¬ 
fice  has  held  that  the  appellant ’s  condenser-discharging  cir¬ 
cuit  is  not  oscillatory;  for  a  check  valve  is  a  rectifier,  like 
the  appellant’s  lamp  2,  that  allows  current  to  flow  in  only 
one  direction. 

Not  only  does  this  Miller  patent  describe  this  condenser¬ 
charging  circuit  as  oscillatory,  but  he  also  claims  it  as  such, 
as  in  claim  2  (App.  372). 

Miller  so  chose  his  inductance,  capacitance  and  resis¬ 
tance  as  to  render  oscillatory  his  condenser-charging  cir¬ 
cuit  exclusive  of  the  rectifier  V.  He  thus  rendered  his  con- 
denser -charging  circuit  oscillatory,  notwithstanding  that 
there  can  be  no  oscillating  currents  in  his  rectifier  V. 

The  appellant  similarly  so  chose  his  inductance,  capaci¬ 
tance  and  resistance  as  to  render  oscillatory  his  condenser¬ 
discharging  circuit,  notwithstanding  that  there  can  be  no 
oscillatory  currents  in  the  appellant’s  lamp  2. 

d.  The.  Inconsistency  in  Allowing  the  Claims  of  the  Mil¬ 
ler  Patent  2.073.247. 

As  stated  on  p.  16,  supra,  claim  14  of  the  appellant’s 
application,  Ser.  No.  311,724,  involved  in  the  companion  ap¬ 
peal  9363,  is  the  same  as  claim  14  of  the  Miller  patent  2,- 
073,247.  Along  with  other  claims,  it  recites  an  oscillatory 
condenser-charging  circuit,  notwithstanding  that  this  patent 
discloses  a  rectifier  in  that  charging  circuit  (App.  170), 
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e.  The  Inconsistency  in  Alloiving  the  Claims  of  the  Ap¬ 
pellant’s  Application ,  Serial  No.  33,733. 

The  appellant’s  application,  Serial  No.  33,733,  as  before 
stated,  p.  13,  was  involved  in  Interference  No.  76,771, 
with  the  reissue  application  of  the  Miller  patent  2,073,247. 
The  charging  circuit  for  the  condenser  26  of  application, 
Serial  No.  33,733,  embodies  a  rectifier  114  (App.  331). 

That  the  present  primary  examiner  did  not  object  to 
terming  the  condenser -charging  circuits  -of  the  appellant’s 
application,  Serial  No.  33,733  and  the!  Miller  patent  2,- 
073,247  oscillatory,  is  evident  from  the  f*act  that  it  was  he 
who  declared  Interference  76,771,  the  counts  of  which  were 
directed  to  an  oscillatory  condenser -charging  circuit. 

/.  Was  the  Patent  Office  Wrong  in  These  Six  Incon¬ 
sistencies,  and  Right  in  Disallowing  Claim  222? 

If  the  Patent  Office  was  right  in  permitting  Miller  to  call 
the  condenser-charging  circuit  of  his  twcj  patents  2,043,484 
and  2,073,247  oscillatory,  notwithstanding  the  presence 
therein  of  a  rectifier:  if  it  was  right  in  permitting  the 
appellant  to  call  the  condenser -charging  circuit  of  his  ap¬ 
plication,  Serial  No.  33,733  oscillatory,  notwithstanding  the 
presence  therein  of  the  rectifier  114;  if  it  was  right  in  per¬ 
mitting  Slepian  to  call  his  condenser-discharging  circuit 
oscillatory,  notwithstanding  the  presence  therein  of  a  rec¬ 
tifier;  if  it  was  right  in  permitting  the  appellant  to  call  the 
condenser-discharging  circuit  of  his  patent  2,186,073  os¬ 
cillatory,  notwithstanding  the  presence  therein  of  two  rec¬ 
tifiers  2  and  5 ;  and  if  it  was  right  in  permitting  the  appel¬ 
lant  to  call  his  condenser-discharging  circuit  oscillatory 
in  claim  26;— if  the  Patent  Office  was  right  in  all  these 
matters,  then  it  must  have  been  wrong  in  refusing  to  per¬ 
mit  the  appellant  to  call  his  same  condenser-discharging 
circuit  oscillatory  in  claim  222. 
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Point  8.  The  Decision  of  the  District  Court  is  Arbitrary 
and  Capricious,  is  Contrary  to  all  the  Evidence,  and  is  Un¬ 
supported  by  any  Evidence  Whatever. 

Neither  of  the  fourth  and  fifth  findings  of  fact  (App.  29) 
complies  with  the  requirement  laid  down  by  this  court  in 
Saginaw  Broadcasting  Co.  v.  federal  Communications  Com¬ 
mission,  68  App.  D.  C.  282,  96  F.  2d  554,  561,  to  the  effect 
that,  not  ultimate  facts  alone,  but  also  basic  facts,  must  be 
found,  which  basic  facts  should  represent  the  determina¬ 
tion  of  the  tribunal  below 

“as  to  the  meaning  of  the  evidence,  and  from  which 
the  ultimate  facts  flow.” 

To  the  same  effect  is  Sehneiderman  v.  United  States,  320 
U.  S.  118, 130. 

In  Goodacre  v.  Panagopoulos,  72  App.  D.  C.  25,  110  F. 
2d  716,  719,  the  requirements  made  in  Saginaw  Broadcast¬ 
ing  Co.  v.  Federal  Communications  Commission,  supra, 
were  summarized  in  the  dissenting  opinion  as 

“a  process  necessarily  including  at  least  four  parts; 
the  taking  and  weighing  of  evidence;  the  determina¬ 
tion,  from  attentive  consideration  of  the  evidence,  of 
facts  of  a  basic  or  underlying  nature;  the  inference,  if 
warranted,  from  these  basic  facts,  of  the  ultimate 
facts;  and,  finally,  the  reaching  of  a  decision  by  ap¬ 
plication  of  the  legal  criterion.” 

In  the  present  case,  there  was  apparently  no  “weighing 
of  evidence”  or  even  any  “attentive  consideration  of  the 
evidence”.  The  Board  of  Appeals  of  the  Patent  Office  had 
frankly  refused  to  consider  any  extraneous  evidence, 
whether  in  the  form  of  the  ex  parte  affidavit  of  Professor 
Truman  S.  Gray,  or  the  record  of  Interference  76,771,  Ex¬ 
hibit  14,  or  the  record  of  the  suit  in  the  District  Court  for 
the  District  of  Massachusetts,  Cities  Service  Oil  Co.  v.  Ed- 
gerton,  supra.  The  District  Court,  on  the  other  hand,  at  the 
trial,  as  explained  on  pp.  23  and  26,  supra,  went  through  the 
formality  of  politely  listening  to  the  evidence,  but  wholly 
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ignored  it.  It  ignored  the  evidence,  not  only  as  to  the  static- 
inverter  claims  74  and  76  to  81,  but  also  that  relating  to  the 
oscillatory-condenser-discharging-circuit  claim  222  (p.  26, 
supra),  and  without  any  explanation  for  its  doing  so. 

There  was  no  determination  of  any 
“facts  of  a  basic  or  underlying  nature;” 
there  was  merely  a  holding  that  the  appellant’s  application 
does  not  contain  a  disclosure  that  will  support  any  of  the 
claims.  No  reason  at  all  was  given  for  this  holding,  not 
even  the  reasons  given  originally  by  the  Patent  Office 
(which  original  reasons,  as  above  stated,  p.  22,  are  no 
longer  relied  upon  by  the  Patent  Office  itself).  There  cer¬ 
tainly  was  no 

“inference,  if  warranted,  from  these  basic  facts,  of 
the  ultimate  facts,” 

for  no  basic  facts  vrere  found. 

The  fourth  finding  of  fact  (App.  29)  is  not,  in  reality, 
a  finding  of  fact,  at  all.  It  does  not  even  constitute  an 
ultimate  fact,  let  alone  a  basic  or  underlying  fact.  It  is 
purely  a  conclusion  of  law. 

The  fifth  finding  of  fact  is  in  the  same  category.  That 
it  is  only  a  conclusion  of  law,  and  not  even  an  ultimate  fact, 
let  alone  a  basic  or  underlying  fact,  will  appear  by  merely 
comparing  it  with  the  second  conclusion  of  law. 

With  the  fourth  and  fifth  findings  of  fact  eliminated,  this 
Court  of  Appeals  is  called  upon  to  consider  only  the  first 
three  findings  of  fact,  and  these  raise  the  one  question  only 
as  to  whether  the  issue  as  to  the  static-inverter  claims  74 
and  76  to  81  is  res  judicata,  as  set  forth  in  the  first  con¬ 
clusion  of  law.  They  raise  no  issue  at  all  as  to  the  con¬ 
denser-discharging-circuit  claim  222. 

In  Polaroid  Corporation  and  Smith  v.  Markham  and 
Ooms,  80  App.  D.  C.  225,  151  F.  2d  89,  this  court  re¬ 
marked  : 
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“we  cannot  tell,  from  the  findings  and  conclusions, 
whether  the  court  disbelieved  the  uncontradicted  tes¬ 
timony  of  appellants  *  witnesses  or  whether  it  consid¬ 
ered  that  this  testimony  though  true  failed  for  some 
reason  or  reasons  of  law  to  establish  inoperativeness 
and  reduction  to  practice”. 

This  is  a  very  important  matter,  because,  WOKO,  Inc. 
v.  Federal  Communications  Commission,  80  App.  D.  C. 
333,  339,  153  F.  2d  623,  629, 

“if  the  administrative  agent  fails  to  find  formally 
some  relevant  element  of  the  factual  situation,  there 
is  disclosed  the  beginning  of  an  arbitrary  or  capricious 
conclusion”. 

And  findings  of  fact  contrary  to  all  the  evidence  are  “ar¬ 
bitrary  and  capricious”,  Heitmeyer  v.  Federal  Communi¬ 
cations  Commission,  68  App.  D.  C.  180,  95  F.  2d  91,  97. 

In  Carley  Co.  v.  Federal  Trade  Commission,  153  F.  2d 
493,  496,  the  Court  of  Appeals  for  the  Seventh  Circuit  set 
aside  an  order  of  the  Federal  Trade  Commission  not  based 
on  “substantial  evidence”: 

“The  rule  of  substantial  evidence  is  one  of  fundamental 
importance  and  marks  the  dividing  line  between  law 
and  arbitrary  power.” 

See  also  Consolidated  Edison  Co.  v.  National  Labor  Re¬ 
lations  Board,  305  U.  S.  197,  229,  and  National  Labor  Re¬ 
lations  Board  v.  Columbian  Enameling  and  Stamping  Co., 
306  U.  S.  292,  300. 

In  the  present  case,  not  only  were  the  so-called  fact  find¬ 
ings  not  based  on  “substantial  evidence”,  but,  they  were 
based  on  no  evidence  at  all !  They  were  wholly  contrary  to, 
indeed,  and  over-rode,  all  the  evidence  in  the  case !  And  not 
only  all  the  evidence  in  this  case,  but  also  the  inter-partes 
evidence  in  Interference  76,771  (Exhibit  14)  and  the  inter- 
partes  evidence  in  Cities  Service  Oil  Co.  v.  Edgerton,  supra . 

In  the  Saginaw  case,  supra,  the  Court  of  Appeals  of  the 
District  of  Columbia  remarked,  p.  559: 
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“findings  of  fact  serve  the  additional  purpose,  where 
provisions  for  review  are  made,  of  apprising  the  par¬ 
ties  and  the  reviewing  tribunal  of  the  factual  basis  of 
the  action  of  the  court  or  commission,  so  that  the  par¬ 
ties  and  the  reviewing  tribunal  may  determine  whether 
the  case  has  been  decided  upon  the  evidence  and  the 
law  or,  on  the  contrary,  upon  arbitrary  or  extralegal 
considerations.’ ’ 

In  the  present  instance,  the  appellant  complains  that  the 
trial  judge  had  not 

4 4  decided  upon  the  evidence  and  the  law,  ’  ’ 
but  had  decided  the  case  wholly  contrary  to  the  evidence 
and  in  total  disregard  of  the  law.  The  appellant  com¬ 
plains,  as  at  the  bottom  of  page  563  and  the  top  of  564,  in  the 
Saginaw  case,  supra,  that  the  decision  of  the  court  below 

“was  not  based  upon  that  careful  consideration  of  the 
evidence  which  is  properly  to  be  expected  from  an  un¬ 
biased  body.” 

In  this  Saginaw  case,  the  Court  of  Appeals  for  the  Dis¬ 
trict  of  Columbia  offered  the  further  comment,  p.  559,  that 

“The  requirement  of  findings  *  *  *  is  to  insure  against 
Star  Chamber  methods,  to  make  certain  that  justice 
shall  be  administered  according  to  facts  and  law.” 

The  Patent  Office  has  taken  away  the  appellant’s  prop¬ 
erty  and  has  handed  it  over  to  others,  Miller  and  Slepian, 
who  have  not  a  shadow  of  right  to  them.  The  appellant 
complains  that,  though  Congress  has  afforded  him  the 
remedy  of  obtaining  a  review,  in  the  District  Court,  of  the 
Patent-Office  rulings  that  have  effectuated  this  result,  the 
District  Court  has  merely  transformed  itself  into  a  Star- 
Chamber  tribunal  for  uniformly  supporting  the  Patent 
Office,  no  matter  how  wrong  its  decision  may  be. 

The  District  Court  has  apparently  adopted  the  practice 
of  letting  the  Patent-Office  solicitor  decide  the  cases  that 
are  brought  before  it  under  Section  4915  of  the  Revised 
Statutes.  This  will  appear  more  fully  from  pp.  56  to  58 
of  the  brief  on  the  companion  appeal  9363,  but  evidence 
of  that  fact  is  afforded  on  the  present  appeal  also. 
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As  an  example,  as  already  stated  on  pp.  2  and  3, 
supra,  the  District  Court  had  considered,  in  its  Informal 
Memorandum,  written  by  itself,  that  the  plaintiff  was  en¬ 
titled  to  a  ruling,  in  this  suit,  as  to  the  plaintiff’s  right  to 
amend  the  specification  and  the  drawings.  Allowing  itself 
to  be  overruled,  however,  the  District  Court  accepted,  with¬ 
out  change,  the  findings  of  fact  and  conclusions  of  law 
prepared  by  the  solicitor  for  the  Commissioner  of  Patents, 
which  completely  ignored  the  prayers  of  the  complaint 
relating  to  that  matter. 

As  a  further  example,  the  Court  was  quite  willing  to 
follow  the  solicitor  in  reviving  the  untenable  holding  that 
the  appellant’s  original  application  does  not  disclose  a 
static  inverter,  notwithstanding  that  it  was  wholly  con¬ 
trary  to  all  the  evidence  in  the  case,  and  even  though  the 
Primary  Examiner  and  the  Board  of  Appeals  had  long 
ago  abandoned  that  holding  (p.  22,  supra). 

The  Supreme  Court,  in  Hoover  v.  Coe,  325  U.  S.  79,  in¬ 
terpreted  the  Congressional  intent  to  mean  that  a  party 
aggrieved  by  a  decision  of  the  Commissioner  of  Patents 
may  seek  relief  in  the  District  Court  of  the  District  of 
Columbia,  under  the  provisions  of  Section  4915  of  the 
Revised  Statutes.  The  Courts  of  the  District  of  Columbia 
seem,  nevertheless,  to  have  been  making  attempts  to  rid 
themselves  of  the  burden  of  deciding  cases  in  suits  filed 
under  the  statute.  In  New  Wrinkle,  Inc.  v.  Coe,  31  F.  Supp. 
415,  for  example,  an  attempt  seems  to  have  been  made  to 
drive  the  plaintiff  out  of  the  District  Court  and  into  the 
Court  of  Customs  and  Patent  Appeals;  and,  in  Rettmever 
v.  Coe,  44  IT.  S.  P.  Q.  640,  this  attempt  actually  succeeded. 
This  procedure  was  severely  criticized  by  the  Court  of 
Appeals  for  the  Second  Circuit  in  Sinko  Tool  &  Manu¬ 
facturing  Co.  v.  Automatic  Devices  Corporation,  136  F.  2d 

186, 190.  i 
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It  would  appear  that  the  Courts  of  the  District  of  Colum¬ 
bia  have  abdicated. 

It  is  therefore  respectfully  submitted  that  the  decision 
of  the  District  Court  should  be  reversed.  The  appellant 
is  entitled  to  a  decree  authorizing  the  Commissioner  of 
Patents  to  .grant  him  a  patent  containing  claims  74,  76  to  81 
and  222,  and  to  permit  amendment  of  his  drawings  and 
his  specification. 

Respectfully  submitted, 

DAVID  RINES, 

Attorney  for  the  Appellant. 

Feaxk  W.  Dahn, 

Of  Counsel. 
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BRIEF  FOR  THE  APPELLANT 


APPEAL  FROM  THE  DISTRICT  COURT  OF  THE  UNITED  STATES 
FOR  THE  DISTRICT  OF  COLUMBIA 


L  JURISDICTIONAL  STATEMENT 

This  is  the  second  of  three  appeals  in  consolidated  suits 
(App.  65)  between  the  same  parties.  The  appeals  are 
treated  in  three  separate  briefs. 

The  present  brief  deals  with  an  appeal  from  the  judg¬ 
ment  (App.  46)  of  the  Honorable  District  Court  of  the 
United  States  for  the  District  of  Columbia,  dismissing  a 
complaint  seeking  an  order  directing  the  Commissioner 
of  Patents  to  enter  Figs.  10,  11  and  12  (App.  301,  302)  by 
way  of  amendment  to  the  drawings  of  the  appellants  ap¬ 
plication,  Serial  No.  685,501,  filed  August  16,  1933,  for 
Electric  System  (App.  207),  and  to  revoke  his  requirement 
for  cancellation  of  amendatory  descriptive  matter  to  the 
specification  of  the  said  application. 
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IL  STATEMENT  OF  THE  CASE 

1.  The  Subjects-Matter  Involved  in  the  Three  Appeals. 

Certain  phases  of  the  matter  treated  in  this  brief  are  con¬ 
sidered  also  in  the  brief  on  the  companion  appeal  9361. 
That  companion  brief,  however,  is  directed  chiefly  to  an 
exposition  relating  to  the  appellant’s  right  to  the  allowance 
of  the  static-inverter  claims  74  and  76  to,  81  and  the  oscil¬ 
latory  condenser-discharging-circuit  claim  222  of  applica¬ 
tion,  Serial  No.  685,501. 

i 

The  present  appeal  is  confined  rather  to  the  appellant’s 
right  to  amend  his  drawings  and  specification. 

A  discussion  of  that  right  is  included  also  in  the  said 
companion  brief.  The  present  appeal  ppses  the  question 
merely  as  to  whether  that  right  may  be!  restored  to  the 
appellant  by  way  of  what  used  to  be  called  mandamus,  or 
by  way  of  a  mandatory  injunction. 

Companion  appeal  9363  is  from  a  judgment  of  the  Dis¬ 
trict  Court  refusing  to  authorize  the  Commissioner  of  Pa¬ 
tents  to  issue  to  the  appellant  a  patent  containing  claims  12 
and  14  of  another  application,  Serial  No.  *311,724,  filed  De¬ 
cember  30, 1939  (App.  333).  These  two  claims  12  and  14  are 
directed  to  an  oscillatory  condenser-c/wr^iw^  circuit,  as  to 
which  the  appellant  was  awarded  priority  in  Interference 
76,771,  Miller  v.  Edgerton,  involving  still  another  applica¬ 
tion  of  the  appellant,  Serial  No.  33,733,  filed  July  29,  1935 
(App.  315).  Interference  76,771  is  treated  at  greater  length 
in  the  brief  on  the  companion  appeal  9363,  pp.  7  to  9. 

In  order  not  to  duplicate  the  treatment  in  the  briefs  on 
the  three  appeals,  much  of  what  is  treated  here  is  omitted 
from  the  companion  briefs,  and  much  of  tvhat  is  taken  up 
more  fully  in  the  companion  briefs  is  abbreviated  here. 

Reference  is  made  to  the  said  companion  briefs,  there¬ 
fore,  for  a  discussion  of  matter  that  need  not  be  repeated 
here. 
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2.  Introductory. 

It  is  explained,  on  pp.  3  to  11  of  the  companion  brief 
in  appeal  9361,  that  the  appellant’s  said  original  appli¬ 
cation,  Serial  No.  685,501,  disclosed  a  hash-producing  sys¬ 
tem  the  flashes  ot  which  are  produced  by  discharging  a 
flash  condenser  26  through  a  gaseous-discharge  flashlamp 
2  under  the  control  of  a  static  inverter;  and  further,  that 
the  said  original  application  disclosed  several  forms  of 
each  of  the  externally  driven  and  the  self-excited  types  of 
static  inverter.  It  is  explained,  in  addition,  p.  11,  that, 
though  the  said  externally  driven  type  of  static  inverter 
was  both  described  and  also  illustrated  in  Figs.  1,  2,  3 
and  9  of  the  said  original  application,  the  self-excited  type 
was  described  only,  without  illustration.  It  is  explained 
also,  p.  39,  that  the  said  static-inverter  claims  74  and  76 
to  81  are  supported  by  the  externally  driven  type  of  static 
inverter  that  was  originally  both  illustrated  and  described. 
It  is  explained,  finally,  p.  41,  that  the  static-inverter 
claims  74  and  76  to  81  are  supported  also  by  the  original 
description,  even  without  illustration,  of  the  self-excited 
static  inverter. 

The  said  companion  brief  in  appeal  9361,  pp.  16  to  18, 
gives  an  account  also  of  the  proceedings  in  Interference 
74,402,  between  the  appellant,  on  the  one  hand,  involved  on 
his  said  original  application,  Serial  No.  685,501,  and  the  two 
Miller  patents  2,013,484  and  2,073,247,  on  the  other.  It  was 
erroneously  held,  in  that  interference,  by  both  the  primary 
examiner  and  the  Board  of  Appeals  of  the  Patent  Office, 
that  the  appellant’s  said  original  application  did  not  dis¬ 
close  a  static  inverter  of  either  type,  whether  externally 
driven  or  self-excited.  Based  on  this  and  other  erroneous 
holdings,  Interference  74,402  was  dissolved. 
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3.  The  Action  of  the  Patent  Office  and  the  District  Court  Relating 
to  the  Amendments  to  Application,  Serial  No.  685,501. 

It  is  explained  on  p.  23  of  the  brief  in  the  companion 
appeal  9361,  that,  after  the  decisions  of  the  primary  exam¬ 
iner  and  the  Board  of  Appeals,  dissolving  Interference 
74,402,  the  appellant,  on  September  23,  1943,  and  January 
7,  1944,  filed  amendments  to  his  said  original  application, 
Serial  No.  685,501,  adding  the  said  Figs.  10,  11  and  12 
(App.  301,  302),  in  order  to  illustrate  the  self-excited  type 
of  static  inverter  that  had  been  fully  described,  without 
illustration,  in  the  original  specification  of  application, 
Serial  No.  685,501.  and  modifying  the  specification  to  cor¬ 
respond. 

The  brief  for  the  Commissioner  of  Patents  in  the  District 

Court  treated  the  amendatory  matter  to  the  specification 

as  relating  to  Figs.  10,  11  and  12  only  (App.  43) : 

“the  proposed  amendments  to  the  specification  *  •  * 
serve  only  to  explain  the  drawings.” 

This  is  not  true.  The  appellant  complaint  that  he  has  been 
denied  the  right  to  amend  further,  so  as  to  describe  his 
condenser-charging  circuit  as  oscillatory.  It  is  not  neces¬ 
sary,  for  the  purposes  of  the  present  brief,  however,  to 
take  issue  on  the  point. 

In  refusing  to  approve  the  said  Figs.  10,  11  and  12,  and 
the  said  amendatory  matter  to  the  specification,  the  Com¬ 
missioner  of  Patents  has  spoken  through  two  different  sub¬ 
ordinate  tribunals,  who  have  given  two  different  reasons 
for  the  refusal.  One  of  these  tribunals  was  the  primary 
examiner,  and  the  other  the  Board  of  Appeals. 

A.  The  Decision  of  the  Primary  Examiner  Relating 
to  These  Amendments. 

By  letter  of  January  25,  1944,  speaking  through  his  pri¬ 
mary  examiner,  the  Commissioner  of  Patents  refused  to 
enter  the  said  Figs.  10,  11  and  12;  and  though  he  did  enter 
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the  amendatory  matter  to  the  specification,  he  required 
cancellation  of  parts  thereof  (App.  540,  541).  '  “The  per¬ 
tinent  part  of  said  letter  reads  as  follows”  (App.  518) : 

“The  proposed  Figures  10,  11  and  12  have  not  been 
entered.  This  added  subject  matter  involves  new 
matter  to  this  application,  and  such  matter  has  been 
ruled  on  and  held  not  supported  by  the  original  dis¬ 
closure.  For  example,  the  charging  circuit  in  appli¬ 
cant’s  system  is  not  oscillatory,  the  systems  disclosed 
do  not  include  a  self -excited  relaxation  oscillatory  or  a 
self-excited  static  inverter.  The  Decision  on  Motions 
of  November  23,  1938,  and  the  Board  of  Appeals  De¬ 
cision  of  July  18,  1939,  in  Interference  #74,402,  held 
such  matter  to  be  lacking  in  applicant’s  original  dis¬ 
closure”  (Italics  supplied). 

From  this  quotation,  it  clearly  appears  that  the  primary 
examiner  declined  to  compare  Figs.  10,  11  and  12  and  the 
amendatory  descriptive  matter  to  the  specification  with 
the  original  disclosure  to  determine  whether  they  do  or  do 
not  conform.  His  position  was  that  he  would  not  enter 
the  amendments  even  if  they  did  conform;  and  that  it 
would  therefore  have  been  a  useless  formality  to  make  the 
comparison. 

I 

B.  The  Decision  of  the  Board  of  Appeals  Relating 
to  These  Amendments. 

On  February  15,  1945,  the  Commissioner  of  Patents, 
speaking  through  his  Board  of  Appeals,  gave  an  entirely 
different  reason  for  refusing  to  approve  the  amendments. 
If  Figs.  10,  11  and  12  were  entered,  the  Board  of  Appeals 
said,  the  result  would  be  to  compel  a  withdrawal  from  the 
holdings  that  had  led  to  the  dissolution  of  Interference 
74,402  (App.  518) :  j 

“In  our  decision  of  January  1,  1945  it  was  held  that 
the  subject-matter  of  claims  74  and  76  to  81  is  now 
res  adjudicata  and  this  holding  will  not  be  disturbed 
here.  Obviously  if  this  new  matter  should  be  admitted 
then  we  would  have  to  vacate  our  former  decisions  as 
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to  these  claims.  Such  action  is  clearly  not  warranted. 
The  Examiner's  decision  as  to  new  matter  must  be 
upheld." 

So  the  Board  of  Appeals  likewise  refused  to  compare 
the  amendments  with  the  original  disclosure  to  find  out 
whether  they  do  or  do  not  conform. 

C.  The  Decision  of  the  District  Court  Relating  to 
These  Amendments. 

In  the  second  and  tliird  findings  of  fact,  the  District 
Court  (App.  45)  ruled  that  the  Commissioner  of  Patents 
had  considered  the  proposed  amendments  upon  their  merits 
and  had  held,  upon  the  merits,  that  they  could  not  properly 
be  entered.  In  the  first  conclusion  of  law,  the  District  Court 
held  that  the  Commissioner  of  Patents  hhd  therefore  per¬ 
formed  the  only  ministerial  duty  with  which  he  was  charg¬ 
ed  ;  also  that  the  refusal  to  enter  the  amendments  was  with¬ 
in  the  discretionary  power  of  the  Commissioner  and  that, 
in  order  to  grant  the  relief  prayed  for,  the  Court  would 
have  to  substitute  its  own  judgment  for  that  of  the  Com¬ 
missioner. 

In  its  third  finding  of  fact,  the  District  Court  held  further 
that  the  appellant’s  application  did  not  originally  disclose 
a  static  inverter,  and  that  the  very  purpose  of  the  amend¬ 
ments  to  the  drawings  and  the  specification  was  to  intro¬ 
duce  a  basis  for  the  static-inverter  claims  74  and  76  to  81. 

In  its  fourth  finding  of  fact,  the  District  Court  held,  in 
addition,  that,  assuming  that  the  static  inverter  was  dis¬ 
closed  in  the  appellant’s  original  application,  Serial  No. 
685,501,  then  the  amendments  would  be  unnecessary.  This 
was  a  surprise  holding,  as  it  was  not  supported  by  any 
issue  raised  by  the  pleadings. 
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4.  The  Issue. 

For  the  purposes  of  the  present  appeal,  it  is  not  neces¬ 
sary  even  to  consider  the  externally  driven  type  of  static 
inverter  that,  as  narrated  on  pp.  10  and  11  of  the  brief  in 
the  companion  appeal  9361,  was  both  described  and  illus¬ 
trated  in  Figs.  1,  2,  3  and  9  of  the  original  application, 
Serial  No.  685,501. 

The  present  appeal  deals  rather  with  a  matter  that, 
though  raised  also  by  the  pleadings  and  the  prayers  of  the 
complaint  involved  in  the  companion  appeal  9361,  and 
though  it  was  treated  in  the  Informal  Memorandum,  was 
wholly  ignored  in  the  findings  of  fact  and  conclusions  of 
law  therein.  It  was  not,  however,  ignored  in  the  case  in¬ 
volved  on  the  present  appeal. 

The  question  before  the  Court  on  the  present  appeal  is 
whether  the  refusal  of  the  Commissioner  of  Patents  to  per¬ 
mit  the  appellant  to  amend  the  drawings  so  as  to  illustrate 
the  self-driven  static  inverter  described,  without  illustra¬ 
tion,  in  the  original  specification  may  be  controlled  by  the 
procedure  that  used  to  be  called  mandamus,  or  by  way  of 
a  mandatory  injunction. 

m.  STATUTE  AND  RULE  OF  THE  PATENT 
OFFICE  INVOLVED 

Sec.  483,  R.  S.  (U.  S .  C.,  title  35,  Sec.  6.)  The  Com¬ 
missioner  of  Patents,  subject  to  the  approval  of  the  Secre¬ 
tary  of  Commerce,  may  from  time  to  time  establish  regu¬ 
lations,  not  inconsistent  with  law,  for  the  conduct  of  pro¬ 
ceedings  in  the  Patent  Office.  j 

RULE  70.  In  original  applications  all  amendments  of 
the  drawings  or  specifications,  and  all  additions  thereto, 
must  conform  to  at  least  one  of  them  as  it  was  at  the  time 
of  the  filing  of  the  application.  Matter  not  found  in  either, 
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involving  a  departure  from  the  original  invention,  can  not 
be  added  to  the  application  even  though  supported  by  a 
supplemental  oath,  and  can  be  shown  or  claimed  only  in  a 
separate  application. 

IV.  STATEMENT  OF  POINTS  UNDER  RULE  75  (d) 

1.  It  was  not  the  purpose  of  the  proposed  amendments 
to  introduce  a  basis  for  the  static-inverter  claims  74  and 
76  to  81  of  the  appellant’s  application,  Serial  No.  685,501, 
filed  August  16, 1933. 

2.  The  appellant’s  original  application,  Serial  No. 
685,501,  disclosed  a  static  inverter  of  the  self-excited  type, 
as  illustrated  in  Figs.  10,  11  and  12,  and  as  stated  in  the 
amendatory  matter  to  the  specification. 

3.  The  test  as  to  proper  amendments  is  whether  they 
conform  to  the  original  disclosure. 

! 

4.  The  appellant  is  entitled  to  amend  his  original  ap¬ 
plication,  Serial  No.  685,501,  by  adding  ;the  said  Figs.  10, 
11  and  12  and  the  said  amendatorv  matter,  even  if  the 
amendments  may  not  be  necessary. 

5.  The  holding  that  the  amendments  to  the  drawings 
and  the  specification  are  not  necessary  was  not  supported 
by  the  pleadings. 

6.  The  appellant’s  said  original  application,  Ser.  No. 

685,501,  disclosed  an  oscillatory  condenser -charging  cir¬ 
cuit.  n 

7.  The  appellant  is  entitled  to  amend  his  original  speci¬ 
fication  to  describe  his  condenser-charging  circuit  as  oscil¬ 
latory,  despite  the  district  court’s  ignoring  this  issue,  not 
only  in  the  Informal  Memorandum,  but  also  the  Findings 
of  Fact  and  Conclusions  of  Law. 
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8.  The  Commissioner  of  Patents,  acting  through  the 
primary  examiner  of  the  Patent  Office,  has  not  considered 
the  proposed  amendments  on  their  merits. 

9.  The  Commissioner  of  Patents,  acting  through  the 
Board  of  Appeals  of  the  Patent  Office,  has  not  considered 
the  proposed  amendments  on  their  merits. 

10.  The  Commissioner  of  Patents  has  not  performed 
the  duty  of  comparison,  whether  or  not  ministerial,  with 
which  he  is  charged  in  respect  to  the  said  amendments. 

11.  The  refusal  of  the  Commissioner  of  Patents  to  enter 
the  said  Figs.  10,  11  and  12  and  his  action  relating  to  the 
amendatory  descriptive  matter  was  not  within  the  discre¬ 
tionary  power  of  the  Commissioner  but,  on  the  contrary, 
constituted  a  refusal  to  exercise  discretion  relative  thereto. 

12.  To  order  entry  of  the  said  amendments  would  not 
involve  substituting  the  court’s  judgment  for  that  of  the 
Commissioner  of  Patents. 

13.  The  decision  of  the  district  court  is  arbitrary  and 
capricious,  is  contrary  to  all  the  evidence,  and  is  unsup¬ 
ported  by  any  evidence  whatever. 

V.  SUMMARY  OF  ARGUMENT 

The  District  Court’s  before-mentioned  holding  to  the 
effect  that  the  appellant’s  purpose,  in  seeking  to  amend 
his  drawings  and  his  specification,  was  to  introduce  a  basis 
for  the  static-inverter  claims  74  and  76  to  81,  is  contrary  to 
all  the  evidence  in  the  case.  The  uncontradicted,  undis¬ 
puted  and  unimpeached  testimony  demonstrates  that  the 
appellant’s  original  application,  Serial  No.  685,501,  fully 
disclosed  the  static  inverter  of  the  said  claims  74  and  76 
to  81.  The  externally  driven  type  of  static  inverter  is 
illustrated  even  in  Figs.  1,  2,  3  and  9,  that  are  not  involved 
on  this  appeal  at  all.  j 
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The  new  Figs.  10, 11  and  12  (App.  30lj,  302)  do  no  more 
than  to  illustrate  the  self-excited  type  of  static  inverter 
that  was  originally  fully  described,  without  illustration, 
and  the  proposed  amendatory  matter  to  the  specification 
relating  thereto  does  no  more  than  merely  to  state  that  fact. 

The  amendments  are  not  needea,  therefore,  to  support 
these  claims. 

The  appellant’s  contention  is  rather  that  the  law  gives 
him  the  right  to  amend  his  drawings  and  his  specification 
to  accord  with  the  original  disclosure.  That  is  the  sole 
test  of  the  right  to  amend,  and  that  right  can  not  be  taken 
away  from  him  if  he  meets  that  test.  He  is  entitled  to 
exercise  that  right  even  though  the  amendments  may  not 
be  necessary  (the  holding  with  respect  to  the  matter  of 
necessity,  moreover,  came  as  a  surprise,  unsupported  by 
the  pleadings). 

All  this  granted,  however,  and  assuming  that  the  Com¬ 
missioner  of  Patents  should  have  permitted  the  appellant 
to  amend,  the  District  Court  held  that  it  was  a  discretionary 
matter,  with  the  exercise  of  which  the  Court  could  not  inter¬ 
fere.  But  the  District  Court  has  not  appreciated  the  fact 
that  the  Commissioner  of  Patents  has  refused  to  exercise 
any  discretion  whatever  in  the  matter.  It  is  not  possible 
for  the  Commissioner  even  to  begin  to  exercise  discretion 
until  he  first  applies  the  before-mentioned  test  of  con- 
paring  the  amendments  with  the  original  disclosure,  in 
order  to  determine  whether  they  do  or  do  not,  in  fact,  con¬ 
form. 

The  Commissioner  has  given  two  different  reasons  for 
refusing  to  approve  the  amendments :  one,  speaking 
through  his  primary  examiner;  and  the  other,  speaking 
through  his  Board  of  Appeals.  Neither  of  these  reasons 
constitutes  a  legal  ground  for  denying  the  appellant’s  right 
to  amend.  Both  of  these  reasons  demonstrate  a  refusal 
to  compare  the  amendments  with  the  original  disclosure. 
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The  Court  should  compel  the  Commissioner  of  Patents 
to  perform  the  ministerial  duty  of  at  least  comparing  the 
amendments  with  the  original  disclosure. 

The  decision  of  the  District  Court  is  arbitrary  and 

•> 

capricious,  is  contrary  to  all  the  evidence,  and  is  not  sup¬ 
ported  by  any  evidence  whatever. 

VL  ARGUMENT 

Point  1.  It  Was  Not  the  Purpose  of  the  Proposed  Amend¬ 
ments  to  Introduce  a  Basis  for  the  Static-Inverter  Claims 
74  and  76  to  81  of  the  Appellant’s  Application,  Serial  No. 
685,501,  Filed  August  16, 1933. 

As  demonstrated  in  the  brief  on  the  companion  appeal 
9361,  pp.  10  to  12,  the  appellant’s  original  application, 
Serial  No.  685,501,  did  fully  disclose  the  static  inverter  of 
the  said  claims  74  and  76  to  81.  It  fully  disclosed  two  dif¬ 
ferent  types  of  static  inverter;  the  externally  driven  type 
and  the  self-excited  type. 

It  is  there  further  demonstrated  that  the  appellant  origi¬ 
nally  disclosed  four  different  forms  of  static  inverter  of 
the  externally  driven  type.  Two  of  these  four  are  re¬ 
spectively  illustrated  in  Figs.  1  and  2  as  driven  by  an  oscil¬ 
lator  62.  A  third  form  is  illustrated  as  driven  by  the 
“very  small”  switch  contactor  32  of  Fig.  3.  The  fourth 

form  is  illustrated  as  driven  by  the  power  house  of  Fig.  9. 

:  _ 

The  appellant  does  not,  therefore,  need  his  new  Figs. 
10, 11  and  12  in  order  to  support  the  static-inverter  claims 
74  and  76  to  81. 

It  is  there  further  demonstrated  that  the  appellant  also 
fully  described  originally,  though  without  illustration, 
three  forms  of  static  inverter  of  the  self-excited  type.  It 
is  these  three  forms  of  static  inverter  of  the  self-excited 
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type,  originally  fully  described,  that  the  appellant  seeks  to 
illustrate  by  means  of  Figs.  10,  11  and  12  (App.  301,  302). 

It  will  presently  be  demonstrated  that  Figs.  10,  11  and 
12  do  no  more  than  merely  to  illustrate  what  was  fully 
described  in  the  original  specification.  They  therefore  can 
not  give  any  greater  support  to  the  static-inverter  claims 
74  and  76  to  81  than  does  the  original  specification. 

The  District  Court  was  in  error,  therefore,  in  holding 
that  the  appellant’s  purpose  in  including  the  said  Figs.  10, 
11  and  12  in  the  amendments  was  to  lay  a  basis  for  the 
static-inverter  claims  74  and  76  to  81. 

The  appellant’s  purpose  was  rather  to  illustrate  the  self- 
excited  type  of  static  inverter  that  had  been  fully  described 
in  the  original  specification,  without  illustration. 

Point  2.  The  Appellant’s  Original  Application,  Serial 
No.  685,501,  Disclosed  a  Static  Inverter  of  the  Self-Excited 
Type,  As  Illustrated  in  Figs.  10, 11  and  12,  and  as  Stated  in 
the  Amendatory  Matter  to  the  Specification. 

As  explained  on  p.  41  of  the  brief  on  the  companion 
appeal  9361,  the  original  specification  had  proposed  a  modi¬ 
fication  of  original  Fig.  1  in  the  following  language  (App. 
211): 

“If  the  impedance  is  reactive,  the  thyratron  circuit 
may,  under  certain  conditions,  generate  its  own  oscil¬ 
lations  at  a  frequency  determined  by  the  circuit  con¬ 
stants  and  the  characteristics  of  the  tube.” 

The  proposed  amendment  to  the  specification  would  re¬ 
word  this  passage  as  follows  (App.  292  and  295) : 

“If  the  impedance  31  is  reactive,  as  illustrated  in  Fig. 
12,  or  if  there  are  other  circuit  conditions  such  that  the 
grid  voltage  exceeds  the  critical  starting  potential,  the 
thyratron  circuit  may,  under  certain  conditions,  gen¬ 
erate  its  own  oscillations  at  a  frequency  determined  by 
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the  circuit  constants  and  the  characteristics  of  the 
tube.” 

The  only  difference  between  the  original  passage  and  the 
amendatory  passage  is  in  the  italicized  words. 

The  italicized  words  say  that  Fig.  12  illustrates  the 
reactive  impedance  described  in  the  original  passage  of 
the  original  specification,  instead  of  the  resistive  impedance 
31  shown  in  Fig.  1.  The  only  difference  between  Figs. 
1  and  12,  therefore,  is  the  substitution,  in  Fig.  12,  of  the 
symbol  for  reactance  or  inductance,  for  the  symbol  shown 
in  Fig.  1  for  resistance  (App.  146,  147, 196). 

The  appellant  is  entitled  to  add  Fig.  12  to  his  drawings, 
to  illustrate  the  originally  described  reactance,  instead 
of  resistance,  and  to  amend  his  specification  so  as  to  state 
that  this  Fig.  12  does  actually  illustrate  the  reactive  imped¬ 
ance  originally  described. 

The  italicized  words  refer  also  to  “conditions”.  The 
testimony  shows  (App.  174,  197  to  200)  that  the  “condi¬ 
tions”  under  which  the  static  inverter  will  oscillate,  if  its 
impedance  is  made  reactive,  are  well  known  to  persons 
skilled  in  the  art.  No  expert  knowledge  is  required; 
only  the  adjustment  of  the  person  skilled  in  the  art.  This 
was  demonstrated  at  the  trial  in  the  District  Court  (App. 
171),  and  will  be  again  demonstrated  at  the  hearing  on  this 
appeal. 

It  is  possible,  of  course,  to  calculate  the  theoretical  value 
of  reactance  required  for  producing  the  oscillations,  but 
no  one  resorts  to  calculation.  One  merely  adjusts  (App. 
199  to  202).  No  experimentation  is  needed  other  than  mere 
adjustment. 

In  his  original  specification,  as  also  explained  on  p.  41 
of  the  companion  brief  on  appeal  9361,  the  appellant  had 


proposed  also  two  further  modifications  of  original  Fig. 
1  (App.  211) : 

“The  grid  50  may  be  connected  to  various  taps  on 
the  resistance  33  or  31,  to  cause  the  thyratron  140  to 
oscillate  as  a  relaxation  oscillator.” 

The  proposed  amendment  would  rewrite!  this  passage  as 

follows  (App.  293) : 

“The  grid  50  may  be  connected  to  various  taps  on  the 
resistance  33  or  31,  as  shown  in  Figs.  10  and  11,  re¬ 
spectively,  to  cause  the  thyratron  140  to  oscillate  as  a 
relaxation  oscillator.” 

The  only  difference  between  the  original  passage  and  the 
amendatory  passage  is  again  in  the  italicized  words.  These 
italicized  words  say  only  that  Figs.  10  and  11  illustrate 
the  taps  originally  described  in  the  original  specification. 

The  said  new  Fig.  10  (App.  301)  does  no  more  than 
merely  to  illustrate  the  connection  of  the  grid  50  of  the 
thyratron  140  to  a  tap  on  the  resistance  33,  and  the  said 
new  Fig.  11  similarly  does  no  more  than  merely  to  illus¬ 
trate  the  connection  of  this  grid  50  to  a  tap  on  the  re¬ 
sistance  31. 

The  appellant  is  entitled  to  add  Figs.  10  and  11  to  his 
drawings  to  illustrate  the  taps  originally  described  and 
to  amend  his  specification  so  as  to  state  that  these  two  Figs. 
10  and  11  do  no  more  than  to  illustrate  the  tapped  connec¬ 
tions  originally  described. 

These  Figs.  10,  11  and  12  thus  purport  on  their  face  to 
be  exactly  the  same  as  Fig.  1,  except  that  they  show,  they 
illustrate,  they  present  by  diagram,  what  was  fully  de¬ 
scribed  in  the  original  specification,  but  not  originally 
illustrated  in  Fig.  1.  Neither  the  primary  examiner  nor 
the  Board  of  Appeals  of  the  Patent  Office  has  ever  dis¬ 
puted  the  fact  that  these  Figs.  10,  11  and  12  do  no  more 
than  merely  to  illustrate  what  was  orginally  described  in 
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the  original  specification.  Nor  has  the  District  Court 
disputed  that  fact. 

The  only  effect  that  the  entry  of  Figs.  10,  11  and  12 
could  possibly  have,  therefore,  would  be  to  supply  draw¬ 
ings,  originally  lacking,  to  conform  to  the  description  in 
the  original  specification. 

The  matter  is  so  plain  on  its  face  that  testimony  in  sup¬ 
port  thereof  is  really  superfluous.  To  clinch  the  matter, 
however,  the  appellant  offered  testimony  demonstrating 
that  Figs.  10, 11  and  12  do  no  more  than  to  illustrate  what 
was  described  in  the  original  specification,  without  il¬ 
lustration  (App.  149,  155,  197).  It  is  not  understood  upon 
what  ground  the  District  Court  refused  to  accept  this  tes¬ 
timony.  The  District  Court  declined  to  give  any  rea¬ 
sons. 

The  specification  of  application,  Serial  No.  311,724  (App. 
333),  contains  the  same  description  as  application,  Serial 
No.  685,501.  The  drawings  thereof  differ,  however,  from 
the  original  drawings  of  application,  Serial  No.  685,501,  in 
that  they  show  the  actual  tap  that  the  original  drawings  of 
application,  Serial  No.  685,501,  did  not  show,  but  that  the 
said  new  Figs.  10  and  11  do  show.  Fig.  1  (App.  150,  355) 
of  application,  Serial  No.  311,724,  for  example,  discloses  a 
self-excited  static  inverter  that  differs  from  Fig.  1  of  appli¬ 
cation,  Serial  No.  685,501  (App.  225),  in  that  the  grid  50  of 
the  thyratron  140  is  shown  connected  by  a  tap  to  the  resist¬ 
ance  33,  as  described  in  the  original  specification  of  applica¬ 
tion,  Serial  No.  685,501. 

Reference  has  been  made  above,  p.  14,  to  a  passage 
from  the  original  specification  of  application,  Serial  No. 
685,501.  It  is  desired  to  reproduce  this  passage  for  com¬ 
parison  with  the  corresponding  passage  of  the  specification 
of  application,  Serial  No.  311,724  (App.  339) : 
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Application,  Serial  No. 
685,501. 

The  grid  50  may  be  connect¬ 
ed  to  various  taps  on  the  re¬ 
sistance  33  or  31, 


to  cause  the  thyratron  140  to 
oscillate  as  a  relaxation  os¬ 
cillator. 


Application,  Serial  No. 

311,724. 

The  grid  50  may  be  connect¬ 
ed  to  various  taps  on  the  re¬ 
sistance  33  or  31, 

as  illustrated  in  Figs.  1,  2,  3, 
4  and  5, 

to  cause  the  thyratron  140  to 
oscillate  as  a  relaxation  os¬ 
cillator. 


The  only  difference  between  the  two  descriptions  is  the 
addition,  in  the  specification  of  application,  Serial  No. 

311.724,  of  the  magic  words  “as  illustrated  in  Figs.  1,  2,  3,  4 
and  5.”  The  addition  of  these  magic  words,  and  the  actual 
illustration  of  the  actual  tap  that  was  described,  without 
illustration,  in  the  original  specification  have  been  all  that 
has  been  necessary  to  convert  the  absolutely  unsatisfactory 
(to  the  Patent  Office)  showing  of  the  static  inverter  of  ap¬ 
plication,  Serial  No.  685,501,  into  the  fully  satisfactory  (to 
the  Patent  Office)  showing  of  application,  Serial  No. 

311.724.  That  has  been  all  that  has  prompted  the  holding 
that  application,  Serial  No.  311,724  (App.  512) 

“  *  *  *  incorporated  the  matter  found  wanting  in 
this  case.” 


The  Patent  Office  has  thus  accepted,  as  fully  disclosed,  a 
circuit  diagram,  illustrated  by  Fig.  1  of  application,  Serial 
No.  311,724,  with  a  statement  to  the  effect  that  that  circuit 
diagram  illustrates  what  it  shows;  but  it  has  rejected,  as 
not  disclosed,  a  complete  description  of  precisely  that  same 
circuit  in  application,  Serial  No.  685,501 !  ! 

A  mere  illustration,  in  the  drawings  of  application,  Serial 
No.  311,724,  of  exactly  what  is  described  (and  no  more), 
but  not  illustrated,  in  application,  Serial  No.  685,501,  there¬ 
fore,  together  with  a  statement  to  the  effect  that  the  illus¬ 
tration  shows'  what  it  illustrates,  has  overthrown  complete- 
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ly  all  tlie  false  reasoning  that  led  to  the  dissolution  of  In¬ 
terference  74,402! 

But  the  Patent  Office  has  refused  to  permit  the  appellant 
to  add  to  the  specification  of  application,  Serial  No.  685,501, 
the  same  description,  “as  shown  in  Figs.  10  and  11”,  that 
has  been  accepted  as  fully  satisfactory  in  application, 
Serial  No.  311,724. 

The  Board  of  Appeals  recognized  the  fact  that,  in  the 
appellant’s  original  specification  (App.  536), 

“a  modified  circuit  seems  to  be  referred  to  in  which 
the  thyratron  may,  under  certain  conditions,  generate 
its  own  oscillations,  *  *  *  ” 

but  objected: 

“It  seems  to  us  that  the  showing  is  insufficient  to 
support  the  counts  as  no  diagram  is  given  of  how  the 
system  could  be  modified  when  dependence  is  placed 
upon  the  self-oscillation  of  the  thyratron  tube  140.” 

That  diagram,  however,  involved  nothing  more  than  a  tap, 
as  shown  in  the  drawings  of  application,  Serial  No.  311,724. 
Substantially  that  identical  tapped  diagram  had  already 
been  disclosed  to  the  art  in  the  Livingston-and-Lord  article 
(App.  363),  as  may  be  demonstrated  by  a  mere  glance  at 
the  comparison  made  in  Exhibit  7  (App.  366). 

With  regard  to  this  proposed  addition  of  the  figure  sub¬ 
stantially  copied  from  the  Livingston-and-Lord  article,  it 
may  be  remarked  that  the  Patent  Office  frequently  asks  in 
its  official  letters  for  additional  illustration,  “without  add¬ 
ing  new  matter”,  for  the  purpose  of  clarifying  the  disclos¬ 
ure.  Even  though  such  addition  is  not  necessary,  the  re¬ 
quest  is  usually  complied  with,  and  commonly  by  the  addi¬ 
tion  of  figures  copied  from  a  prior  patent  or  publication 
antedating  the  application  in  question ;  just  as  in  the  present 
case  involving  the  Livingston-and-Lord  article.  Such  copy¬ 
ing  obviously  avoids  the  addition  of  “new”  substantive 
matter. 
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The  Board  of  Appeals  declined,  however,  even  to  take 
a  look  at  the  diagram  of  Exhibit  7  (App.  535) : 

“Nor  are  we  concerned  with  any  outside  evidence  as  to 
what  is  intended  to  be  disclosed  in  application,  Serial 
No.  685,501.  ’ ’ 

The  Board  of  Appeals  was  merely  repeating  what  had 
previously  been  said  by  the  primary  examiner  (App.  531) : 

“Edgerton  also,  in  connection  with  his  description  of 
his  figure  1,  states  that  the  grid  of  the  thyratron  ‘may 
be  connected  to  various  taps  on  the  resistance  33  or  31, 
to  cause  the  thyratron  140  to  oscillate  as  a  relaxation 
oscillator.  ’  Such  a  device,  if  it  worked,  would  be  a  re¬ 
laxation  oscillator,  and  somewhere  in  the  circuit  would 
probably  be  an  impedance  which,  if  varied,  would  vary 
the  ‘oscillation’  rate.  But  it  is  not  clear  that  such  con¬ 
nections,  or  which  of  such  connections,  would  operate, 
or  whether  other  and  far  reaching  changes  would  have 
to  be  made.” 

The  primary  examiner  was  apparently  unaware  of  the  pre¬ 
viously  published  diagram  shown  in  Exhibit  7.  That  dia¬ 
gram  illustrated  the  very  “relaxation  oscillator”  referred 
to  by  that  very  term  in  the  appellant’s  original  specifica¬ 
tion.  The  term  “relaxation  oscillator,”  as  is  explained 
on  p.  39  of  the  brief  in  the  companion  appeal  9361,  is 
merely  another  name  for  “relaxation  inverter”  or  “self- 
excited  static  inverter.” 

It  has  already  been  explained  however,  on  pp.  17  and  33 
of  the  brief  in  the  companion  appeal  9361,  that  the  patent 
office  is  not  in  touch  with  recent  developments  in  the  arts. 

It  was  therefore  well  known  to  electrical  engineers  that  a 
relaxation  oscillator  could  be  produced  by  connecting  the 
grid  50  of  the  thyratron  140  to  the  resistance  33  or  31  (App. 
149),  as  originally  described  in  the  appellant’s  specifica¬ 
tion,  and  as  illustrated  in  Figs.  10  and  11. 

The  primary  examiner  continued: 

“If  Edgerton  knew  of  an  operative  ‘relaxation  oscil¬ 
lator’  for  his  purpose  comprising  a  gaseous  discharge 


19 

tube  and  an  impulse  rate  controlling  variable  im¬ 
pedance,  he  was  under  the  duty  of  making  complete  and 
full  disclosure  of  the  same  as  a  prerequisite  to  making 
claim  to  it  as  his  invention.” 

But  the  appellant  was  under  no  duty  to  encumber  his  draw¬ 
ings  with  what  was  already  known  to  the  art,  Loom  Co.  v. 
Higgins,  105  U.  S.  580.  The  fourth  finding  of  fact  (App. 
45),  indeed,  to  the  effect  that  “such  amendments  would  be 
unnecessary,”  appears  to  have  overruled  the  primary  ex¬ 
aminer’s  holding  as  to  the  appellant’s  alleged  “duty  of 
making  complete  and  full  disclosure”  of  what  was  already 
fully  understandable  to  a  person  skilled  in  the  art. 

Point  3.  The  Test  as  to  Proper  Amendments  is  Whether 
They  Conform  to  the  Original  Disclosure. 

The  right  to  amend  either  drawings  or  specification  in 
accordance  with  the  original  disclosure  is  secured  by  the 
above-quoted  Rule  70  of  the  Rules  of  Practice  of  the  United 
States  Patent  Office. .  These  rules  have  the  force  of  law, 
under  the  provisions  of  the  above-quoted  Section  483  of  the 
Revised  Statutes,  Anderson  v.  Walch,  152  F.  2d  975,  980. 
Under  the  provisions  of  Rule  70,  as  construed  by  the  de¬ 
cisions,  the  sole  test  as  to  whether  an  amendment  is  proper 
is  whether  it  conforms  to  the  original  disclosure,  Novadel 
Process  Corporation  v.  J.  P.  Myer  &  Co.,  35  F.  2d  697,  702 : 

“The  amendments  not  allowed  by  this  rule  are  those 
involving  a  departure  from  the  original  invention.” 

Unless  it  can  be  shown  that  his  amendments  embody  such 
departure,  therefore,  the  appellant  is  absolutely  entitled  to 
have  them  approved  as  a  matter  of  right,  secured  to  him  by 
law.  j 
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Point  4.  The  Appellant  is  Entitled  to  Amend  His  Orig¬ 
inal  Application,  Serial  No.  685,501,  By  Adding  the  Said 
Figs.  10, 11  and  12  and  the  Said  Amendatory  Matter,  even 
if  the  Amendments  May  Not  Be  Necessary. 

The  fourth  finding  of  fact  (App.  45)  is  to  the  effect  that, 
even  if  the  appellant  were  correct  in  asserting  that  his  ap¬ 
plication,  as  originally  filed,  contained  a  sufficient  disclosure 
to  justify  entry  of  the  proposed  amendments,  such  amend¬ 
ments  would  be  unnecessary. 

That,  however,  is  not  a  proper  test  as  to  the  appellant’s 
right  to  entry  of  the  said  Figs.  10,  11  and  12  and  the  said 
amendatory  matter  to  the  specification.  The  appellant  is 
entitled  to  entry  of  the  said  Figs.  10, 11  and  12  and  the  said 
amendatory  matter  to  the  specification  even  if  they  are  un¬ 
necessary.  Amendments  within  the  rule  are  never  “neces¬ 
sary  ’  ’ ;  they  always  add  to  drawing  or  specification  what  is 
already  present  or  implied  in  the  original  disclosure. 

In  Westinghouse  Electric  &  Mfg.  Co.  v.  Radio  Corpora¬ 
tion,  24  F.  Supp.  933,  940,  it  was  held  that,  although 

“No  amendment  of  the  Zworykin  1923  specification 
was  necessary,” 

nevertheless, 

“In  fact,  the  amendments  which  Ziworykin  made  to 
his  specification  were  proper  amendments.” 

Also, 

“If  there  was  any  respect  in  which  his  original  descrip¬ 
tion  was  obscure  or  incomplete,  it  was  his  duty  to  am¬ 
plify  his  description”, 

notwithstanding  that  the  amendments  were  not  necessary. 

In  re  Ruttenauer,  73  F.  2d  492,  494,  and  in  re  Curtis,  81 
F.  2d  236,  238,  the  Court  of  Customs  and  Patent  Appeals 
overruled  adverse  holdings  of  the  Patent  Office  as  to  amend¬ 
ments  that  were  no  more  “necessary”  than  in  the  present 
case,  for  they  merely  stated  specifically  what  was  already 
inherent  in  the  original  disclosure. 
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In  General  Electric  Co.  v.  Cooper  Hewitt  Electric  Co., 
249  Fed.  61,  63,  it  appeared  that 

‘ 4  During  the  progress  of  the  application,  an  amended 
drawing  was  filed  as  above,  and  the  specification  was 
made  to  say,  in  so  many  words  •  *  *  ” 

matter  that  was 

“  *  *  *  only  in  amplification  and  explanation  of  what 
was  already  reasonably  indicated  to  oe  within  the  in¬ 
vention  for  which  protection  was  sought  *  *  *  ”, 

That  “amplification  and  explanation”  were  no  more 
“necessary”  than  are  the  amendments  in  the  present  case. 

In  Marconi  Wireless  Telegraph  Company  of  America  v. 
United  States,  320  U.  S.  1,  34,  the  Supreme  Court  ruled: 

“it  is  plain  that  no  departure  from  or  improper  addi¬ 
tion  to  the  specifications  was  involved  in  the  1902 
amendments  which  merely  made  explicit  what  was  al¬ 
ready  implicit.” 

The  amendments  considered  in  the  Marconi  case,  p.  29, 
“merely  clarified  and  explained  in  fuller  detail.” 
Those  amendments  that  “merely  made  explicit  what  was  al¬ 
ready  implicit”  and  that  “clarified  and  explained  in  fuller 
detail”  were  no  more  “necessary”  than  are  the  present 
amendments. 


Attention  is  invited  also  to  several  decisions  of  the  Board 
of  Appeals  of  the  Patent  Office,  in  each  of  which  the  amend¬ 
ments  considered  were  no  more  “necessary”  than  are  the 
amendments  under  consideration  here.  In  ex  parte  Doush- 


kess,  47  U.  S.  P.  Q.  525,  the  application  as  filed  did  not 
mention  that  aspirin,  combined  with  magnesium  carbonate, 
is  soluble.  The  Board  of  Appeals  said : 


“This  feature  was  not  mentioned  in  the  application  as 
filed,  but  was  added  later  by  amendment.  *  •  • '  Since 


this  was  an  inherent  characteristic  of  the  mixture,  it  is 
not  seen  that  any  new  matter  has  been  added  by  the 


.  description.” 
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In  ex  parte  Charles  Henry  Quinn,  4  U.  S.  Pi  Q.  304,  306,  the 
same  Board  of  Appeals  held: 

“The  amendment  filed  after  the  final  rejection 
should  be  entered,  since  it  merely  states  a  mode  of 
operation  inherent  in  the  construction  described  in  the 
application  as  filed,  but  perhaps  not  sufficiently  em¬ 
phasized  in  the  original  description.” 

In  ex  parte  Noble,  40  U.  S.  P.  Q.  432,  the  same  Board  of  Ap¬ 
peals  ruled  also : 

“The  examiner  holds  claims  19,  34  and  37  as  includ- 
•  ing  new  matter  in  that  they  cover  a  construction  in 
which  the  feed  roller  32  is  power  driven  as  by  a  flexible 
shaft  driven  from  a  motor  of  unit  3.  The  original 
specification  on  page  7  describes  such  a  modification 
although  it  is  not  illustrated  in  the  drawings.  Appel¬ 
lant  has  attempted  to  add  to  the  drawings  to  show  such 
modification  *  *  *  a  flexible  cable  connecting  the  feed 
roller  *  #  *  Such  simple  arrangement  is  an  obvious 
way  of  providing  for  rotation  of  the  feed  roller  from 
an  independent  source  of  power  and  we  believe  that 
such  construction  is  warranted  by  the  original  specifi¬ 
cation  and  should  not  be  held  to  be  new  matter.” 

Point  5.  The  Holding  that  the  Amendments  to  the  Draw¬ 
ings  and  the  Specification  are  not  Necessaiy  was  not  Sup¬ 
ported  by  the  Pleadings. 

The  fourth  finding  of  fact  (App.  45),  moreover,  originated 
in  the  District  Court,  without  previous  warning  by  the 
Commissioner,  speaking  either  through  his  primary  exam¬ 
iner  or  his  Board  of  Appeals,  or  the  pleadings.  It  came, 
therefore,  as  a  complete  surprise.  As  pointed  out  in  Shore 
v.  United  States,  282  F.  857,  859,  j 

“It  is,  of  course,  elementary  that  the  finding  should 
be  drawn  to  conform  to  the  allegations  of  the  com¬ 
plaint.” 
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Point  6.  The  Appellant’s  Said  Original  Application, 
Serial  No.  685,501,  Disclosed  an  Oscillatory  Condenser- 
Charging  Circuit 

Point  7.  The  Appellant  is  Entitled  to  Amend  His  Orig¬ 
inal  Specification  to  Describe  His  Condenser-Charging-Cir- 
cuit  as  Oscillatory,  Despite  the  District  Court’s  Ignoring 
This  Issue,  Not  Only  in  the  Informal  Memorandum,  But 
Also  the  Findings  of  Fact  and  Conclusions  of  Law. 

As  stated  on  p.  4,  supra ,  the  Commissioner  of  Patents 
considers  this  matter  to  be  too  unimportant  to  discuss.  It 
is  fully  discussed,  however,  in  the  brief  on  the  companion 
appeal  9363. 

Point  8.  The  Commissioner  of  Patents,  Acting  Through 
the  Primary  Examiner  of  the  Patent  Office,  Has  Not  Con¬ 
sidered  the  Proposed  Amendments  on  Their  Merits. 

Speaking  through  his  primary  examiner,  as  explained 
on  p.  5,  supra ,  the  Commissioner  of  Patents  has  said 
that  he  cannot  approve  an  amendment,  whether  or  not  it 
conforms  to  the  original  disclosure,  if  what  is  contained  in 
the  amendment  is  not  in  accord  with  the  false  prior  hold¬ 
ings  that  had  led  to  the  dissolution  of  Interference  74,402. 

But  that  is  not  the  test  laid  down  by  Rule  70.  There  is 
no  connection  whatever  between  the  erroneous  holdings  in 
Interference  74,402  and  the  appellant’s  right  to  amend  his 
specification  and  drawings.  The  test  is  rather  whether  the 
amendments  conform  to  the  original  disclosure. 

The  appellant  is  entitled  to  the  entry  of  his  amendments, 
if  they  conform  to  the  original  disclosure,  regardless  of 
what  was  decided  in  Interference  74,402.  j 

If  this  court  should  approve  the  District  Court’s  holdings 
as  to  res  judicata ,  then  the  appellant  will  have  lost  his  right 

j 

i 
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to  the  static-inverter  claims  74  and  76  to  81  involved  in  the 
companion  appeal  9361.  That  would  not,  however,  fore¬ 
close  the  appellant’s  right  to  amend  his  original  drawings 
in  conformity  ivith  his  original  specification,  describing  the 
self-excited  type  of  static  inverter. 

The  primary  examiner’s  action  is  the  same  as  that  which 
was  disapproved  by  this  Court  in  Coe  v.  U.  S.  ex  rel.  Rem¬ 
ington  Rand,  Inc.,  65  App.  D.  C.  387,  84  F.  2d  240.  There, 
too,  the  Commissioner  of  Patents,  without  examining  into 
the  merits  of  an  amendment,  had  refused'  to  take  any  ac¬ 
tion  at  all  with  respect  thereto.  He  refused  even  to  enter  it. 

That  is  precisely  what  he  has  done  with  respect  to  Figs. 
10,  11  and  12  in  the  present  case.  Without  first  comparing 
these  Figs.  10, 11  and  12  with  the  original  disclosure,  to  de¬ 
termine  whether  or  not  they  conform,  he  has  similarly  re¬ 
fused  to  take  any  action  at  all ;  he  has  refused  even  to  enter 
them. 

Point  9.  The  Commissioner  of  Patents,  Acting  Through 
the  Board  of  Appeals  of  the  Patent  Office,  Has  Not  Con¬ 
sidered  the  Proposed  Amendments  on  Their  Merits. 

The  Board  of  Appeals,  unlike  the  primary  examiner,  ap¬ 
pears  to  admit  that  it  does  have  the  power  to  compare  the 
said  Figs.  10,  11  and  12  and  the  said  amendatory  matter 
with  the  original  disclosure,  to  determine  whether  they 
conform.  It  refuses  to  make  the  comparison,  however,  as 
explained  on  pp.  5  and  6,  supra,  for  fear  that  if,  on  making 
it,  it  should  find  that  the  said  Figs.  10, 11  and  12  and  the  said 
amendatory  matter  do,  in  fact,  conform  to  the  original  dis¬ 
closure,  then  the  Board  of  Appeals  would  be  compelled  to 
reverse  the  said  erroneous  findings  that  had  led  to  the  dis¬ 
solution  of  the  said  Interference  74,402. 

As  a  matter  of  fact,  the  amendments  may  be  approved 
without  such  overturning.  The  appellant  does  not,  in  this 
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particular  proceeding,  ask  such  overturning.  He  is  here 
asking  only  that  the  Court  require  the  Commissioner  of 
Patents  to  perform  the  ministerial  duty  that  the  law  places 
upon  him  of  merely  comparing  the  amendatory  matter  with 
the  original  disclosure. 

The  mere  fact  that  entry  of  the  amendments  would  prove 
the  decision  dissolving  Interference  74,402  to  have  been 
wrong  is  no  reason  for  denying  the  plaintiff’s  right  to 
amend.  That  decision  has  been  proved  to  be  wrong  on  the 
basis  of  the  original  disclosure  alone,  and  without  entry  of 
the  amendments,  but  that  fact  has  not  altered  the  Patent 
Office  holding  of  res  judicata.  Figs.  10,  11  and  12  and  the 
amendments  to  the  specification  could  therefore  be  entered, 
still  without  altering  that  holding. 

The  decision  dissolving  Interference  74,402  having  been 
proved  to  be  wrong  on  the  basis  of  the  original  disclosure 
alone,  an  amendment  to  that  original  disclosure  cannot 
make  that  decision  any  more  wrong  than  it  already  is. 

Point  10.  The  Commissioner  of  Patents  has  Not  Per¬ 
formed  the  Duty  of  Comparison,  Whether  or  Not  Minis¬ 
terial,  with  Which  He  is  Charged  in  Respect  to  the  Said 
Amendments. 

* 

In  the  District  Court,  the  Commissioner  of  Patents  as¬ 
serted  that,  in  refusing  to  approve  the  amendments,  he  was 
acting  in  full  conformity  with  Rule  70.  He  argued  that  he 
could  not  approve  the  amendments  (App.  42), 

“since  they  involve  a  departure  from  what  was  orig¬ 
inally  disclosed.” 

The  Court  will  not,  however,  accept  the  Commissioner’s 
ipse  dixit  on  that  point,  since  he  admits  that  he  has  never 
compared  the  amendments  with  the  original  disclosure  in 
order  to  determine  whether  they  do,  in  fact,  “involve  a 
departure.  ”  Neither  the  Primary  Examiner  nor  the  Board 
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of  Appeals  has  ever  looked  into  the  merits  to  determine, 
rightly  or  even  wrongly,  whether  what  is  now  illustrated 
in  the  said  Figs.  10,  11  and  12  was  or  was  not  described  in 
the  original  specification. 

Point  11.  Tlie  Refusal  of  the  Commissioner  of  Patents 
to  Enter  the  Said  Figs.  10, 11  and  12  and  His  Action  Re¬ 
lating  to  the  Amendatory  Descriptive  Matter  Was  Not 
Within  the  Discretionary  Power  of  the  Commissioner 
But,  on  the  Contrary,  Constituted  a  Refusal  to  Exercise 
Discretion  Relative  Thereto. 

In  the  court  below,  the  solicitor  argued  (App.  88)  that 
the  Commissioner  of  Patents  has  discretion  whether  or  not 
to  enter  a  proper  amendment.  The  first  conclusion  of  law 
(App.  45)  is  accordingly  to  the  effect  that  the  Commission¬ 
er’s  refusal  to  enter  the  said  Figs.  10,  11  and  12  and  the 
said  amendatory  matter  was  within  his  discretionary 
power.  This  is  not  true. 

What  the  Commissioner,  in  effect,  says  is: 

“Without  comparison,  I  pronounce  the  existence  of 
a  departure.  Having  made  this  pronouncement,  I  have 
exercised  discretion.  And  the  court  cannot  control  my 
discretion.” 

Had  the  Commissioner  of  Patents  actually  performed 
his  ministerial  duty  of  comparison,  and  then  have  decided, 
even  wrongly,  that  the  amendments  involve  a  departure, 
it  might  well  be  that  the  court  could  not  have  compelled 
him,  in  this  proceeding  (though  that  is  not  true  of  the  pro¬ 
ceedings  in  appeal  9361)  to  approve  the  amendments. 

The  Commissioner  has  never  stated,  however,  that  he  has 
actually  made  the  comparison,  and  has  actually  found,  on 
making  the  comparison,  that  Figs.  10, 11  and  12  do  not  con¬ 
form  to  the  original  disclosure.  He  has  never,  therefore, 
undertaken  to  exercise  discretion  hut,  on  the  contrary,  has 
refused  to  do  so. 


1 


The  solicitor  for  the  Commissioner  added  (App.  42) : 

“Obviously,  if  such  a  departure  is  involved,  there  is 
no  ministerial  duty  to  enter  the  amendments.” 

Since  it  has  been  demonstrated,  however,  that  there  is  no 
“departure,”  the  contrary  proposition  follows  that  he  is 
required  to  enter  the  amendments. 

In  the  court  below,  the  solicitor  for  the  Commissioner 
argued  that  (App.  88) 

‘  ‘It  is  only  where  his  duty  is  ministerial,  and  where  the 
right  to  act  is  mandatory  under  the  statute,  that  action 
can  be  compelled  in  that  way.  ’  ’ 

The  requirement  to  compare  the  amendments  with  the  orig¬ 
inal  disclosure  is  indeed  ministerial  and  mandatory. 

In  Laughlin  v.  Berens,  73  App.  D.  C.  136,  118  F.  2d  193, 
194, 195,  the  Court  of  Appeals  for  the  District  of  Columbia 
had  occasion  to  consider  a  case  under  the  following  circum¬ 
stances  :  A  municipal  court  had 

“  #  #  *  dismissed  the  complaint  pursuant  to  an  under¬ 
standing  reached  during  the  trial  for  entry  of  a  so- 
called  consent  decree  for  the  defendant  in  case  the 
plaintiff  should  fail  to  make  specified  payments  at  an 
agreed  time.” 

The  time  having  elapsed  and  the  money  not  having  been 
paid,  the  judge  extended  the  time  four  days ;  stating,  how¬ 
ever,  that  if  the  money  were  not  paid  'within  the  extended 
time,  “I  will  have  to  sign  an  order  dismissing  the  com¬ 
plaint.”  The  plaintiff  later  asked  for  a  further  extension 
of  time ;  the  judge  was  prepared  to  grant  it,  if  the  defend¬ 
ant  would  agree  to  it,  but  added  that  if  the  defendant  “in¬ 
sists,  I  will  have  to  sign  the  order.  I  am  sixty-two  years 
old  and  never  yet  have  I  broken  my  word.”  The  order  was 
thereupon  signed  and  the  plaintiff  sought  an  injunction 
against  its  enforcement. 

“From  the  foregoing  it  is  apparent  that  the  order 
was  entered,  not  because  the  trial  court  in  the  exercise 
of  its  discretion  as  a  court  of  equity  thought  this  should 
be  done,  but  rather  for  the  reason  that  it  considered 
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itself  bound  by  the  oral  stipulation  for  entry  of  the 
decree  at  the  specified  hour,  in  case  of  plaintiff’s  failure 
to  make  payment  then  or  prior  to  that  time.  In  effect 
the  court  refused  to  exercise  its  own  discretion.” 


As  the  Court  of  Appeals  repeated  later,  Laughlin  v. 
Berens,  75  App.  D.  C.  409,  410, 128  F.  2d  23,  24,  it  reversed 
the  lower  court  on  Ihe  ground  that  the  lower  court  “had 
not  exercised  his  judicial  discretion.  ’  ’ 

In  the  present  case,  the  Commissioner  of  Patents,  in  re¬ 
fusing  to  compare  Figs.  10, 11  and  12  with  the  original  dis¬ 
closure,  has  similarly  refused  to  exercise  his  discretion. 


The  court  continued,  page  196 : 

“No  adequate  reason  was  assigned  for  the  court’s  ac¬ 
tion.  The  only  ones  given  were  the  insistence  of  coun¬ 
sel  that  the  order  of  dismissal  be  entered  and  a  sense 
of  personal  honor  which  forbade  breaking  the  given 
word.  Neither  suffices.” 

Speaking  through  his  Board  of  Appeals,  the  Commis¬ 
sioner  has  similarly  refused  to  enter  Figs.  10, 11  and  12  for 
the  reason  that  such  entry  would  compel  an  admission  that 
the  former  decision  leading  to  the  dissolution  of  Interfer¬ 
ence  74,402  was  wrong. 


The  Court  of  Appeals  of  the  District  of  Columbia,  in 
Davis  v.  Davis,  68  App.  D.  C.  240,  242,  96  F.  2d  512,  514, 
approved  the  following  language  from  the  decision  of  an¬ 
other  court: 


“It  is  elementary  that  if  relief  lying  within  the  sound 
discretion  of  the  trial  court  is  refused  on  #  *  #  any 
*  •  •  ground  that  proves  the  nonexercise  of  that  dis¬ 
cretion,  such  decision  will  be  reversed,  and  the  case 
remanded,  with  a  direction  to  exercise  the  discretion.  ’  ’ 


In  Steinmetz  v.  Allen,  192  U.  S.  543,  565,  the  Supreme 
Court  had  occasion  to  remark  that  the  Commissioner’s 
“•  •  •  superintendence  should  be  exercised  to  secure 
the  rights  which  the  statutes  confer  on  inventors.  The 
first  of  those  rights  is  a  hearing.  If  that  be  denied 


other  rights  cannot  accrue.” 
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The  Commissioner,  by  refusing  to  enter  Figs.  10, 11  and 
12,  for  the  ulterior  purposes  before  mentioned,  has  denied 
the  plaintiff  even  a  hearing,  at  which  to  demonstrate  that 
his  amendments  do  conform  to  the  description  in  the  orig¬ 
inal  specification. 

In  Huidekoper  v.  Hadley,  177  Fed.  1,  cert,  denied,  223  U. 
S.  735,  it  appeared  that  the  Board  of  Equalization  of  the  . 
State  of  Missouri,  in  order  to  defeat  the  attempts  of  a 
judgment  creditor  to  collect  a  debt,  equalized  the  property 
of  certain  counties  of  the  State  in  such  a  way  that  it  became 
impossible  to  raise  sufficient  taxes  to  pay  the  debt.  A  peti¬ 
tion  for  a  writ  of  mandamus  was  dismissed  by  the  lower 
court,  page  2, 

“because  the  court  was  asked  to  review  action  of  state 
officers  resting  in  discretion.’ 7 

The  Court  of  Appeals  for  the  Eighth  Circuit  reversed,  how¬ 
ever,  because  the  constitution  of  the  state  of  Missouri  re¬ 
quired  the  taxes  to  be  uniform,  and  the  Board  of  Equaliza¬ 
tion  had  not  acted  in  accordance  with  this  requirement, 
page  9: 

“we  are  of  opinion  that  the  discretion  which  cannot 
be  controlled  by  mandamus  is  that  discretion,  and  that 
only,  which  the  law  has  vested  in  the  person  or  body 
to  be  exercised.  If  the  law  has  pointed  out  how  or  in 
what  way  the  discretion  shall  be  exercised,  it  is  obvi¬ 
ously  not  the  exercise  of  the  discretion  imposed  by  law 
to  proceed  in  any  other  way.  To  so  proceed  would  be 
contrary  to  the  law.” 

In  the  present  case,  the  law  requires  the  Commissioner  of 
Patents  to  compare  the  amendments  with  the  original  dis¬ 
closure,  but  he  refuses  to  do  so. 

The  Commissioner  of  Patents  takes  the  position  that  the 
Court  cannot  interfere  with  his  refusal  to  allow  an  amend¬ 
ment.  The  Court  could  interfere  only  when  he  refuses  “to 
either  allow  the  amendment  or  to  deny  it”  (App.  88),  As 
the  decision  in  the  Huidekoper  case  points  out,  however, 
page  9, 
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“To  decline  or  refuse  to  proceed  according  to  law  or  in 
the  way  pointed  out  by  law  is  in  our  opinion  equivalent 
to  not  proceeding  at  all.  In  other  words,  the  discretion 
which  will  withstand  review  by  the  courts  must  be 
exercised  under  law  and  not  contrary  to  law.” 

A  similar  situation  arose  in  United  States  v.  Fall,  277  F. 
573,  577.  The  Secretary  of  the  Interior  justified  his  ac- 
.  tion  in  that  case  upon  the  ground  that  it  was  in  accordance 
with  his  construction  of  a  statute.  The  Court  of  Appeals 
of  the  District  of  Columbia,  holding  that  he  had  miscon¬ 
strued  the  statute,  ordered  the  issue  of  a  writ  of  mandamus. 
The  facts  being  admitted,  there  was  nothing  left  for  dis¬ 
cretion. 

In  the  present  case,  similarly,  if  Figs,  10, 11  and  12  were 
to  be  compared  with  the  original  disclosure,  the  fact  would 
have  to  be  admitted  that  they  do  conform.  There  would 
be  nothing,  therefore,  left  for  the  exercise  of  discretion. 
The  approval  of  the  amendment  would  then  become  a  minis¬ 
terial  act,  the  performance  of  which  would  be  controllable 
by  mandamus  or  injunction. 

In  the  last-cited  case,  the  Court  of  Appeals  of  the  Dis¬ 
trict  of  Columbia  quoted  from  Roberts  v.  tJnited  States,  176 
U.  S.  221,  231,  pointing  out  that,  if  the  public  official  whose 
act  is  questioned  were  to  be  allowed  toj  become  the  sole 
authority  as  to  the  meaning  of  a  statute  then  the  wit  of 
mandamus  would  lose  its  practical  value : 

‘  1  Every  executive  officer  whose  duty  is  plainly  devolved 
upon  him  by  statute  might  refuse  to  perform  it,  and 
when  his  refusal  is  brought  before  the  court  he  might 
successfully  plead  that  the  performance  of  the  duty 
involved  the  construction  of  a  statute  by  him,  and  there¬ 
fore  it  was  not  ministerial,  and  the  court  would  on  that 
account  be  powerless  to  give  relief.  Such  a  limitation 
of  the  powers  of  the  court,  we  think,  would  be  most  un¬ 
fortunate,  as  it  would  relieve  from  judicial  supervision 
all  executive  officers  in  the  performance  of  their  duties, 
whenever  they  should  plead  that  the  duty  required  of 


them  arose  upon  the  construction  of  a  statute,  no  matter 
how  plain  its  language,  or  how  plainly  they  violated 
their  duty  in  refusing  to  perform  the  act  required”. 

The  Supreme  Court  explained,  p.  230,  that 

“  where  a  special  statute  imposes  a  mere  ministerial 
duty  upon  an  executive  officer,  *  * 

in  this  case,  the  ministerial  duty  of  comparing  the  amenda¬ 
tory  matter  with  the  original  disclosure, 

“*  *  *  which  he  neglects  or  refuses  to  perform,  then 
mandamus  lies  to  compel  its  performance.  *  *  *  If  the 
law  direct  him  to  perform  an  act  in  regard  to  which  no 
discretion  is  committed  to  him,  and  which,  upon  the 
facts  existing,  he  is  bound  to  perform,  then  that  act 
is  ministerial.” 


The  rule  laid  down  in  this  Roberts  case  “has  been  uni¬ 
versally  approved  in  subsequent  decisions,”  Miguel  v.  Mc- 
Carl,  291  U.  S.  442, 452. 

The  Commissioner’s  refusal  to  make  the  comparison  of 
the  amendatory  matter  with  the  original  disclosure  is  con¬ 
trary  also  to  the  ruling  in  Interstate  Commerce  Commission 
v.  United  States  ex  rel.  Humboldt  Steamship  Company,  224 
U.  S.  474.  In  that  case,  the  Interstate  Commerce  Commis¬ 
sion  had  dismissed  a  petition  of  the  Humboldt  Steamship 
Company.  The  Commission  had  felt  ‘  ‘  constrained  to  hold ’  ’, 
page  485,  in  view  of  its  own  prior  interpretation  of  a  stat¬ 
ute,  that  it  was  “without  jurisdiction  to  make  the  order 


sought  by  complainant”,  page  479.  That  prior  interpreta¬ 


tion,  however,  had  been  wrong,  page  480. 


The  Supreme  Court  of  the  District  of  Columbia  refused 
mandamus,  saying,  page  478,  that  it  would  not 

“require  the  Interstate  Commission  to  act  contrary  to 
its  own  judgment  in  a  matter  wherein,  after  investiga¬ 
tion,  it  had  reached  a  conclusion,  honestly  and  fairly.” 

But  the  Court  of  Appeals  of  the  District  of  Columbia  and 
the  Supreme  Court  of  the  United  States  reversed,  upon  the 
ground,  page  485,  that 


“the  Commission  refused  to  proceed  at  all,  though  the 
law  required  it  to  do  so.” 

If  a  tribunal,  page  484, 

“absolutely  refuse  to  act,  deny  its  power,  from  a  mis¬ 
understanding  of  the  law,  it  can  not  t  e  said  to  exercise 
discretion.” 

In  United  States  ex  rel.  Louisville  Ceijnent  Company  v. 
Interstate  Commerce  Commission,  246  U.  S.  638,  the  Inter¬ 
state  Commerce  Commission  again  misinterpreted  a  statute ; 
and,  so  misinterpretating  it,  again  held  that  it  had  no  jur¬ 
isdiction.  The  Supreme  Court  again  held  that  mandamus 
was  the  proper  remedy. 

In  Cotonificio  Bustese,  S.  A.  v.  Morgenthau,  74  App.  D.  C. 
13,  14,  121  F.  2d  884,  885,  the  Secretary  of  the  Treasury 
had  held  that  an  excess  importation  tax  was  a  “duty”  and 
not  a  “penalty”.  Had  it  been  a  “penalty”,  he  would  have 
had  authority  to  remit  the  excess  tax.  Since  he  construed 
it  to  constitute  a  “duty”,  however,  he  held  that  he  was  with¬ 
out  authority  to  remit  it.  The  plaintiff  sought  review  of  this 
holding  in  the  courts.  The  Secretary  of  i  he  Treasury  con¬ 
tended,  page  886,  that 

“Whether  the  exaction  is  a  duty  or  a  penalty — is  one 
of  the  questions  which  the  Act  commits  to  his  discre¬ 
tion,” 

and  as  he  had  already  “determined”  the  matter, 

“his  decision  became  final  and  conclusive  upon  the  par¬ 
ties  and  the  courts,” 
and  the  District  Court  agreed. 

But  not  so  the  Court  of  Appeals  of  the  District  of  Colum¬ 
bia,  page  886 : 

“But  where  an  administrator  erroneously  holds  him¬ 
self  to  be  without  power  to  consider  a  claim,  relief  in 
the  nature  of  mandamus  generally  may  be  given.” 

In  Lane  v.  Hoglund,  244  U.  S.  174, 181,  the  Supreme  Court 
held: 
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“Thus  in  a  case  like  this,  where  according  to  the  con¬ 
ceded  facts  no  proceeding  was  begun  within  the  pre¬ 
scribed  period,  there  is  no  room  for  the  exercise  of 
discretion  or  judgment,  but  on  the  contrary  a  plain  duty 
to  see  that  the  entryman  receives  a  patent.” 

In  Work  v.  McAlester,  262  U.  S.  200,  208,  similarly,  where 
the  facts  alleged  in  the  petition  were  admitted  in  the  an¬ 
swer,  Chief  Justice  Taft  ruled  that  there  were  no  words  in 
the  statute 

“to  qualify  that  which  the  lessee  has  as  a  right  granted 
by  the  statute,  or  to  vest  in  the  Secretary  the  final  dis¬ 
cretion  to  determine  or  define  that  right.” 

In  Wilbur  v.  Krushnic,  280  U.  S.  306,  319,  again,  the  Su¬ 
preme  Court  said : 

“In  this  case,  the  Secretary  interpreted  and  applied 
a  statute  in  a  way  contrary  to  its  explicit  terms,  and  in 
so  doing,  departed  from  a  plain  official  duty.” 

In  Hammond  v.  Hull,  76  App.  D.  C.  301,  303, 131  F.  2d  23, 
25,  this  court  recently  stated  that  the  remedy  of  mandamus 

“should  be  used  only  when  the  duty  of  the  officer  to 
act  is  clearly  established  and  plainly  defined  and  the 
obligation  to  act  is  peremptory.” 

In  the  present  case,  the  duty  of  the  Commissioner  of  Patents 
to  compare  the  amendatory  matter  with  the  original  dis¬ 
closure  is  clearly  established  and  plainly  defined  by  the 
Rules  of  Practice  of  the  United  States  Patent  Office,  which 
have  the  force  of  law,  and  by  the  decisions  construing  them.  - 
The  obligation  of  the  Commissioner  to  make  such  compari-  ;< 
son  is  peremptory.  Until  he  makes  the  comparison,  he  can 
not  know  whether  the  amendments  should  or  should  not  be 
approved. 


34 


Point  12.  To  Order  Entry  of  the  Said  Amendments 
Would  Not  Involve  Substituting  the  Court’s  Judgment  for 
That  of  the  Commissioner  of  Patents. 

In  the  District  Court,  the  Commissioner  of  Patents 
argued  (App.  42) : 

“In  effect,  therefore,  the  plaintiff  seeks  to  have  the 
Court  find  that  the  Patent  Office  was  wrong  in  holding 
that  there  was  a  departure;  or  in  other  words,  to  sub¬ 
stitute  the  discretion  of  the  Court  for  that  of  the  Office 
as  to  whether  the  amendment  is  of  such  a  character 
that  it  may  be  properly  entered.  ’  ’ 

That  is  precisely  what  the  appellant  is  asking  this  court  to 
do  in  the  companion  appeal  9361;  but  not  in  the  present 
appeal. 

The  appellant  has  not,  in  the  present  suit,  asked  the  Dis¬ 
trict  Court  to  substitute  its  own  discretion  for  that  of  the 
Commissioner.  He  has  asked  the  District  Court  to  compel 
the  Commissioner  merely  to  compare  the  amendments  with 
the  original  disclosure  on  their  merits,  which  the  Com¬ 
missioner  has  thus  far  refused  to  do. 

Point  13.  The  Decision  of  the  District  Court  is  Arbi¬ 
trary  and  Capricious,  is  Contrary  to  All  the  Evidence,  and 
Is  Unsupported  by  Any  Evidence  Whatever. 

In  the  briefs  in  the  companion  appeals!  9361  and  9363,  the 
appellant  has  complained  that  the  District  Court  has  re¬ 
fused  to  afford  him  the  remedy,  under  the  provisions  of 
Section  4915  of  the  Revised  Statutes,  ;hat  Congress  has 
afforded  him  but,  on  the  contrary,  has  abdicated. 

He  makes  the  same  complaint  here.  The  appellant  has 
asked  the  District  Court  to  review  an  erroneous  decision  of 
the  Commissioner  of  Patents,  but  the  District  Court  has 
permitted  the  same  Commissioner  of  Patents  to  do  the  re¬ 
viewing,  instead. 
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The  brief  in  the  District  Court  for  the  Commissioner  of 
Patent  reads,  for  example  (App.  42) : 

“Moreover,  on  the  merits  the  refusal  of  entry  of  the 
amendments  was  proper.” 

The  Informal  Memorandum  accordingly  repeats  (App. 
44) : 

“Upon  the  merits  of  the  controversy  the  court  is  of 
opinion  that  the  refusal  of  the  Commissioner  of 
Patents  to  enter  the  proposed  amendments  -was 
proper.” 

The  Commissioner’s  brief  continues: 

“The  proposed  amendments  seek  to  introduce  a  basis 
for  claims  74  and  76  to  81  which  basis  is  lacking  in  the 
original  disclosure.” 

The  Informal  Memorandum  repeats: 

“It  appears  that  the  purpose  of  the  proposed  amend¬ 
ments  was  to  introduce  a  basis  for  claims  74  and  76 
to  81  whereas  the  court  finds  that  such  basis  is  lacking 
in  the  original  disclosure.” 

The  Commissioner’s  brief  then  added  (App.  43) : 

“Finally,  it  is  evident  in  the  present  case  that  the 
proposed  amendments  are  not  essential  to  the  protec¬ 
tion  of  any  right  of  the  plaintiff.  They  are  designed 
merely  to  illustrate  what  is  allegedly  fully  disclosed 
in  the  specification  of  the  application  as  filed.  If  such 
disclosure  is  present,  the  proposed  amendments  are 
unnecessary”. 

The  Informal  Memorandum  copied  that,  too: 

“Finally,  if  plaintiff  is  correct  in  asserting  that  the 
disclosure  is  present  in  the  original  application  the 
proposed  amendments  are  unnecessary.” 

The  Informal  Memorandum  concluded: 

“The  defendant  will  submit  appropriate  findings  of 
fact,  conclusions  of  law  and  a  judgment  form  dismiss¬ 
ing  the  complaint.” 

In  United  States  v.  Forness,  125  F.  2d  928,  942,  cert,  de¬ 
nied,  316  U.  S.  694  (and  approved  in  United  States  v.  Cres¬ 
cent  Amusement  Co.,  323  U.  S.  173,  185),  the  Court  of  Ap¬ 
peals  for  the  Second  Circuit  criticized  a  decision  of  a  Dis¬ 
trict  Court  in  the  following  words : 


! 
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“Otherwise,  we  lose  the  benefit  of  the  judge’s  own  con¬ 
sideration.  In  the  instant  case,  a  comparison  of  the 
findings  with  the  opinion  seems  to  show  that  the  find¬ 
ings  proposed  by  the  defendants  were  mechanically 
adopted,  with  the  consequence  that  some  of  the  findings 
made  by  the  district  court  are  not  supported  by  the 
evidence  and  not  substantially  in  accord  with  the  opin¬ 
ion.” 

The  appellant  offers  the  same  criticisms  here.  The  court 
continued : 

“We  stress  this  matter  because  of  the  grave  im¬ 
portance  of  fact-finding.” 

and  then  added  a  reference  to 

“facts  found  without  due  care  as  well  as  unscrupulous 
fact-finding.” 

Attention  has  been  invited,  for  example,  on  p.  4,  supra,  to 
the  fact  that  the  brief  for  the  Commissioner  of  Patents  has 
ignored  the  appellant’s  prayer  that  he  be  permitted  to 
amend  his  original  application  to  describe  his  condenser- 
charging  circuit  as  oscillatory.  Because  the  brief  has  ig¬ 
nored  the  matter,  therefore,  the  District  Court  has  done  so 
also. 

Naturally  so,  for  the  Commissioner  of  Patents  has  been 
permitted  himself  to  decide  the  case.  All  that  the  District 
Judge  did  was  to  sign  his  name.  The  District  Judge  adopt¬ 
ed  the  Commissioner’s  findings  of  fact  and  conclusions  of 
law  without  change. 

In  its  recent  Report  of  Proposed  Amendments  to  the 
Rules  of  Civil  Procedure,  5  F.  R.  D.  433,  the  Advisory  Com¬ 
mittee,  at  page  471,  commented  as  follows  in  its  note  to 
Rule  52: 

“These  findings  should  represent  the  judge’s  own  de¬ 
termination.”  ' 
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This  is  in  accord  with  the  holding  of  this  court  in  Schilling 
v.  Schwitzer-Cummins  Co.,  79  App.  D.  C.  20, 142  F.  2nd  82, 
84: 

“the  findings  as  made,  shall  be  those  of  the  trial  judge 
himself.” 

Judge  Clarence  M.  Hanson,  in  an  article,  entitled,  “Find¬ 
ings  of  Fact  and  Conclusions  of  Law,”  American  Bar  As¬ 
sociation  Journal,  January,  1946,  page  52,  construes  the 
above-quoted  note  to  Rule  52  of  the  Advisory  Committee 
as  an  insistance  that  the 

“findings  should  be  prepared  by  the  judge  and  not  by 
counsel ”  (italics  Judge  Hanson’s). 

Judge  Learned  Hand,  indeed,  is  of  the  opinion  that  “It  is 
apparently  impossible  to  expect”  proper  findings  “from 
counsel,”  Petterson  Lighterage  &  Towing  Corporation  v. 
New  York  Central  R.  Co.,  126  F.  2d  992,  996.  In  that  par¬ 
ticular  case, 

“the  findings,  obviously  prepared  by  counsel,  are  not 
really  findings  at  all.” 

The  Court  of  Appeals  for  the  Second  Circuit  prefers 
“the  trier’s  own  original  views,” 

Allen  Bradley  Co.  v.  Local  Union  No.  3,  International 
Brotherhood  of  Electrical  Workers,  145  F.  (2d)  215,  219, 
reversed  on  other  grounds,  325  LT.  S.  797. 

*  i 

Attention  is  invited  also  to  Young  v.  Murphy,  N.  D.  Ohio, 
May  3,  1946,  9  Fed.  Rules  Serv.  52  a.  11,  Case  2,  where 
the  District  Court,  speaking  of  “proper”  findings^  re¬ 
marked  that 

“the  Court  may  prepare  an  independent  set  of  its  own, 
which  probably  is  the  real  intent  of  the  rule.” 

Had  the  trial  judge  at  least  studied  the  findings,  he  might 
have  found  considerable  that  required  change,  as  will  now 
be  shown. 

j 

The  second  finding  of  fact  (App.  45)  is  threefold;  first, 
that  the  Commissioner  of  Patents  has  considered  the  pro- 
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posed  amendments;  secondly,  that  the  consideration  was 
upon  the  merits  ;  and  thirdly,  that  that  consideration  was 
followed  hy  a  ruling  upon  the  merits. 

Only  the  first  of  these  may  be  regarded  as  really  con¬ 
stituting  a  finding  of  fact.  The  second  and  third  are  mere 
conclusions  of  law.  It  is  just  as  much  a  conclusion  of  law, 
for  example,  to  say  that  the  Commissioner  has  considered 
the  amendments  upon  their  merits  as  to  say,  in  the  first 
conclusion  of  law,  that  he  has  performed  a  ministerial 
duty,  or  that  he  has  exercised  a  discretionary  power.  At  the 
very  best,  it  is  a  statement  only  of  ultimlate  fact,  but  with¬ 
out  support  by  findings  of  basic  or  underlying  facts,  as 
required  by  this  court  in  Saginaw  Broadcasting  Co.  v. 
Federal  Communications  Commission,  68  App.  D.  C.  282, 
96  F.  2d  554,  561. 

Even  as  to  the  first  of  these,  the  appellant  is  unable, 
however,  to  find  anything  in  the  record  to  support  any  find¬ 
ing  of  fact  to  the  effect  that  the  Commissioner  of  Patents 
has  considered  the  proposed  amendments,  whether  or  not 
on  their  merits.  Consideration  would  require  a  compari¬ 
son  of  Figs.  10,  11  and  12  with  the  original  disclosure,  and 
the  Commissioner  has  refused  to  make  such  comparison. 

The  third  finding  of  fact  (App.  45)  is  also  threefold : 
first,  a  searching  out  of  the  appellant’s  mind,  to  determine 
his  purpose  in  filing  the  proposed  amendments;  secondly,  a 
statement  that  something,  not  stated,  but  presumably  a 
static  inverter,  is  lacking  in  the  original  disclosure;  and 
thirdly,  that  that  something  can  not  priperly  be  supplied 
by  amendment.  It  is  very  doubtful  that  what  was  in  the 
appellant’s  mind  can  be  found  as  a  fact;  the  statement  as 
to  what  is  lacking  in  the  original  disclosure  is  of  the  same 
nature  already  discussed  in  connection  with  the  second  find¬ 
ing  of  fact ;  and  the  third  holding  is  clearly  a  conclusion  of 
law. 
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The  fourth  finding  of  fact  is  a  statement  to  the  effect 
that  the  amendments  are  unnecessary.  This  would  appear 
to  be  a  conclusion  of  law. 

In  accordance  with  the  views  expressed  by  the  Court  of 
Appeals  for  the  Second  Circuit,  in  Matton  Oil  Transfer 
Corporation  v.  The  Dynamic,  123  F.  2d  999,  1001,  and  the 
Court  of  Appeals  for  the  Eighth  Circuit,  in  Browm  Paper 
Mill  Co.,  Inc.  v.  Irvin,  134  F.  2d  337,  338,  the  appellant  in¬ 
formally  requested  the  District  Court  to  write  an  opinion 
in  support  of  its  findings,  but  this  request  the  District  Court 
wholly  ignored. 

Attention  is  invited  to  an  address  4‘  On  Control  of  Ap¬ 
peals,”  by  Hon.  Leon  R.  Yankwich,  United  States  District 
J udge,  Southern  District  of  California,  5  F.  R.  D.  517 : 

4 4  Our  system  of  jurisprudence  postulates  the  prop¬ 
osition  that  the  judgment  of  a  trial  court,  board  or 
tribunal  shall  not  be  final.  *  *  * 

Behind  the  procedure  thus  sanctioned  lies  the  norm, 
inherent  in  our  constitutional  structure,  that  a  higher 
judicial  tribunal  should  be  in  a  position  to  intervene, 
not  in  order  to  substitute  its  own  judgment  for  that  of 
another  judicial,  quasi- judicial  or  administrative  tri¬ 
bunal,  but  in  order  to  determine  whether  arbitrariness 
in  the  exercise  of  the  power  of  the  inferior  tribunal 
exists.” 

This  particular  judge  therefore  considers  that  the  Canons 
of  Professional  and  Judicial  Ethics  of  the  American  Bar 
Association  require  him, 

“in  every  cause,  civil  or  criminal,  to  inform  litigants 
and  their  counsel  of  the  grounds  for  decision,” 

United  States  v.  Food  and  Grocery  Bureau  of  Southern 
California,  Inc.,  43  F.  Supp.  966,  976. 

Attention  is  invited  to  section  10  (e)  of  the  recently  en¬ 
acted  Administrative  Procedure  Act,  providing  that  the 
reviewing  court  shall 
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“hold  unlawful  and  set  aside  agency  action,  findings, 
and  conclusions  found  to  be  (1)  arbitrary,  capricious, 
an  abuse  of  discretion,  or  otherwise  not  in  accordance 
with  law;  *  #  *  (5)  unsupported  by  substantial  evi¬ 
dence  *  *  *  or  (6)  unwarranted  by  the  facts  to  the 
extent  that  the  facts  are  subject  tb  trial  de  novo  by 
the  reviewing  court.  In  making  thje  foregoing  deter¬ 
minations  the  court  shall  review  the  whole  record  or 
such  portions  thereof  as  may  be  cited  by  any  party, 
and  due  account  shall  be  taken  of  the  rule  of  prejudicial 
error/ 1 

In  holding  that  the  appellant’s  original  application  did 
not  disclose  a  static  inverter,  the  District  Court  deliber¬ 
ately  refused  to  believe  the  uncontradicted,  unimpeached 
and  undisputed  testimony. 

It  is  therefore  respectfully  submitted  that  the  decision 
of  the  District  Court  should  be  reversed. 

Respectfully  submitted, 

DAVID  BINES, 

Attorney  for  the  Appellant . 

# 

Frank  W.  Dahn, 

Of  Counsel .  * 
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IN  THE 


United  States  Court  of  Appeals 

foe  the  District  of  Columbia. 


No.  9363 


HAROLD  E.  EDGERTON,  Appellant 

vs. 

CASPER  W.  OOMS,  Commissioner  of  Patents,  Appellee 


BRIEF  FOR  THE  APPELLANT 


APPEAL  FROM  THE  DISTRICT  COURT  OF  THE  UNITED  STATES 
FOR  THE  DISTRICT  OF  COLUMBIA 


L  JURISDICTIONAL  STATEMENT 

This  is  the  third  of  three  appeals  in  consolidated  suits 
(App.  65)  between  the  same  parties.  The  appeals  are 
treated  in  three  separate  briefs. 

The  present  appeal  is  from  a  judgment  (App.  68)  of 
the  Honorable  District  Court  of  the  United  States  for  the 
District  of  Columbia  in  an  action  brought  under  Section 
4915,  R.  S.,  U.  S.  C.,  title  35,  Sec.  63,  refusing  to  authorize 
the  Honorable  Commissioner  of  Patents  to  issue  to  the  ap¬ 
pellant  a  patent  containing  claims  12  and  14  of  his  appli¬ 
cation,  Serial  No.  311,724,  filed  December  30, 1939,  for  Elec¬ 
tric  System  (App.  333). 


i 
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IL  STATEMENT  OF  THE  CASE 

1.  The  Subjects-Matter  Involved  in  the  Three  Appeals. 

Certain  phases  of  the  matter  treated  in  this  brief  are 
considered  also  in  the  brief  on  the  companion  appeal  9361. 
That  companion  brief,  however,  is  directed  chiefly  to  an 
exposition  relating  to  the  appellant ’s  right  to  the  allowance 
of  the  static-inverter  claims  74  and  76  to  81  and  the  oscil¬ 
latory  condenser-discharging-circuit  claim  222  of  the  ap¬ 
pellant’s  original  application,  Serial  No.  685,501,  filed 
August  16,  1933;  and  appeal  9362  relates  to  whether  the 
appellant’s  right  to  amend  that  application  may  be  restored 
to  him  by  mandamus  or  mandatory  injunction. 

The  present  appeal,  on  the  other  hand,  is  concerned  with 
the  appellant’s  right  to  the  allowance  of  the  oscillatory 
condense r-charging-c.\vQm.t  claims  12  and  14  of  application. 
Serial  No.  311,724. 

As  will  hereinafter  appear,  p.  9,  the  appellant  was 
awarded  priority  as  the  inventor  of  the  oscillatory-con- 
denser -charging  circuit  in  Interference  76,771,  Miller  v. 
Edgerton,  involving  still  another  application  of  the  appel¬ 
lant,  Serial  No.  33,733,  filed  July  29,  1935  (App.  315).  The 
Patent  Office,  however,  denied  the  said  oscillatory  condens- 
QT-charging-drcmt  claims  12  and  14  to  the  appellant  upon 
technical  grounds;  and  the  District  Court,  in  addition  to 
approving  those  technicalities,  has  added  a  further  techni¬ 
cality  of  its  own,  relating  to  a  so-called  election  and  aban¬ 
donment.  This  further  technicality  had  never  been  raised 
in  the  Patent  Office,  and  was  not  even  supported  by  the 
pleadings.  It  came,  therefore,  as  a  complete  surprise. 

In  order  not  to  duplicate  the  treatment  in  the  briefs  on 
the  three  appeals,  much  of  what  is  treated  here  is  omitted 
from  the  companion  briefs,  and  much  of  what  is  taken  up 
more  fully  in  the  companion  briefs  is  omitted  here. 
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Reference  is  made  to  the  said  companion  briefs,  there¬ 
fore,  for  a  discussion  of  matters  that  need  not  to  be  repeated 
here. 

2.  Introductory. 

It  is  explained,  on  pp.  3  to  11  of  the  companion  brief 
in  appeal  9361,  that  the  appellant’s  said  original  applica¬ 
tion,  Serial  No.  685,501,  disclosed  a  flash-producing  system 
the  flashes  of  which  are  produced  by  discharging  a  flash 
condenser  26  through  a  gaseous-discharge  flashlamp  2 
under  the  control  of  a  static  inverter;  and  further,  that  the 
said  original  application  disclosed  several  forms  of  each 
of  the  externally  driven  and  the  self-excited  types  of  static 
inverter.  It  is  explained,  in  addition,  p.  11,  that,  though 
the  said  externally  driven  type  of  static  inverter  was  both 
described  and  also  illustrated  in  Figs.  1,  2,  3  and  9  of  the 
said  original  application,  the  self-excited  type  was  de¬ 
scribed  only,  without  illustration. 

It  is  explained  further,  p.  45,  that  the  said  original 
application  disclosed  also  an  oscillatory  condenser-dis¬ 
charging  circuit. 

The  said  companion  brief  in  appeal  9361,  pp.  16  to  18, 
gives  an  account  also  of  the  proceedings  in  Interference 
74,402,  between  the  appellant,  on  the  one  hand,  involved  on 
his  said  original  application,  Serial  No.  685,501,  and  the  two 
Miller  patents  2,043,484  and  2,073,247,  on  the  other.  It  was 
erroneously  held,  in  that  interference,  by  both  the  primary 
examiner  and  the  Board  of  Appeals  of  the  Patent  Office, 
that  the  appellant’s  said  original  application  did  not  dis¬ 
close  a  static  inverter  of  either  type,  whether  externally 
driven  or  self -excited. 

It  was  held  also  that  the  appellant’s  said  original  appli¬ 
cation,  Serial  No.  685,501,  did  not  disclose  an  oscillatory 
condenser-cfor<7W£-circuit. 
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Based  on  these  and  other  erroneous  holdings,  Interfer¬ 
ence  74,402,  was  dissolved. 

The  static  inverter  and  the  oscillatory  condenser-dis¬ 
charging  circuit,  as  before  stated,  are  dealt  with  in  the 
brief  in  the  companion  appeal  9361. 

3.  The  Oscillatory  Condenser-Charging  Circuit. 

The  present  appeal,  however,  is  not  concerned  with  either 
the  static  inverter  of  claims  74  and  76  to  81  or  the  condenser- 
discharging  circuit  of  claim  222  of  application,  Serial  No. 
685,501.  As  before  stated,  it  is  concerned  rather  with  the 
oscillatory  condenser -charging  circuit  represented  by 
claims  12  and  14  of  application,  Serial  No.  311,724.  These 
are  the  same  as  claims  7  and  14  of  the  Miller  patent  2,073,- 
247  (App.  385),  claims  86  and  89  of  the  appellant’s  appli¬ 
cation,  Serial  No.  685,501  (App.  7),  and  counts  12  and  14 
of  Interference  74,402  (App.  255).  They  read  as  follows 
(the  reference  numerals  will  be  explained  presently) : 

12.  In  apparatus  for  producing  electric  energy 
flashes,  a  condenser  [26],  a  source  of  potential  [25] 
for  charging  the  condenser  [26],  means  for  charging 
the  condenser  [26]  to  a  predetermined  potential  higher 
than  the  potential  of  the  energy  source  [25],  said  means 
comprising  an  inductance  and  an  electric  check  valve 
[7]  connected  in  series  circuit  with  the  energy  source 
[25]  and  with  the  condenser  [26],  and  means  [30a] 
for  discharging  the  condenser  [26]  at  selected  inter¬ 
vals. 

14.  In  apparatus  for  producing  substantially  uniform 
electric  energy  flashes,  a  condenser  [26],  means  for 
charging  the  condenser  [26]  comprising  a  source  of  cur¬ 
rent  [25]  and  a  conductor  having  resistance  and  induct¬ 
ance  of  such  magnitude  relative  to  the  capacity  of  the 
condenser  [26]  that  the  charging  circuit  is  an  oscillating 
circuit,  such  means  being  adapted  to  develop  a  maxi¬ 
mum  condenser  voltage  not  substantially  higher  than 
the  condenser  voltage  which  exists  at  the  instant  imme¬ 
diately  preceding  the  discharge  of  the  condenser  [26], 
and  means  [30a]  for  discharging  the  condenser  [26] 
at  selected  intervals. 
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Claim  14  recites  the  condense r-charging  circuit  as  oscil¬ 
latory.  As  for  claim  12,  one  of  the  advantages  of  having 
the  condenser -charging  circuit  oscillatory  is  that  the  poten¬ 
tial  of  the  condenser  26  rises  higher  than  that  of  the  direct- 
current  source  of  energy  102  (App.  320). 

A.  The  Appellant  Disclosed  the  Oscillatory  Con¬ 
denser-Charging  Circuit  in  Fig.  9  of  his  Original  Appli¬ 
cation,  Serial  No.  685,501. 

As  will  later  be  explained,  p.  42,  the  original  applica¬ 
tion,  Serial  No.  685,501,  disclosed  not  only  the  static-in¬ 
verter  and  the  oscillatory  condenser-discharging  circuit, 
but  also,  in  Fig.  9  (App.  228),  the  oscillatory  condenser- 
charging  circuit. 


The  only  part  of  the  disclosure  of  that  original  applica¬ 
tion,  Serial  No.  685,501,  that  is  of  interest  on  the  pres¬ 
ent  appeal,  therefore,  is  Fig.  9.  The  reference  numerals 
included  in  the  above  claims,  for  convenience,  apply  to  the 
said  Fig.  9.  The  charging  circuit  for  the  condenser  26  of 
this  Fig.  9  extends  from  the  upper  side  of  the  reservoir 
condenser  25  (constituting,  as  explained  on  p.  9  of  the 
companion  brief  in  appeal  9361,  a  source  of  direct  cur¬ 
rent),  by  way  of  the  upper  wire,  to  the  upper  terminal  of 
the  condenser  26 ;  and  from  the  lower  side  of  the  reservoir- 
condenser  direct-current  source  25,  by  way  of  the  lower 
wire,  and  through  the  tube  7,  to  the  lower  terminal  of  the 
condenser  26. 


In  claim  12,  the  tube  7  is  described  as  a  check  valve, 
which  is  another  name  for  a  rectifier.  The  inductance  re¬ 


cited  in  these  claims  12  and  14,  as  will  hereinafter 
p.  42,  is  that  of  the  said  upper  and  lower  wires. 


appear, 


It  has  been  demonstrated,  in  the  said  brief  on  the  com¬ 
panion  appeal  9361,  that  the  holding,  in  Interference 
74,402,  to  the  effect  that  the  appellant’s  original  applica- 
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tion,  Serial  No.  685,501,  did  not  disclose  a  static  inverter, 
was  erroneous.  It  will  similarly  be  demonstrated  herein¬ 
after,  pp.  42  and  43,  that  the  same  is  true  of  the  holding 
that  the  said  original  application  did  not  disclose  an  oscil¬ 
latory  condenser -charging  circuit. 

The  condense r-charging  circuit  of  Fig.  9  of  the  said 
original  application  was  actually  oscillatory.  Unfortunate¬ 
ly,  however,  just  as  the  original  specification  did  not  employ 
the  actual  terminology,  “static  inverter”,  so  also  it  did  not, 
in  so  many  words,  mention  the  fact  that  the  condenser- 
ch-arging  circuit  of  Fig.  9  wTas  oscillatory. 

The  fact  of  the  omission  of  these  abracadabra  terms  ap¬ 
peared  to  be  of  greater  importance  to  the  Patent  Office  than 
the  disclosure  of  the  actual  apparatus  to  which  these  terms 
are  applicable  (App.  275) : 

“neither  of  these  terms  was  employed  in  appellant’s 
specification.  ’  ’ 

B.  The  Appellant  Disclosed  the  Oscillatory  Con¬ 
denser-Charging  Circuit  in  his  Application,  Serial  No. 

311.724. 

Subsequent  to  the  dissolution  of  Interference  74,402,  on 
December  30,  1939,  the  appellant,  as  already  stated,  filed 
application,  Serial  No.  311,724,  involved  on  this  appeal, 
with  a  disclosure  substantially  the  same  as  the  disclosure 
of  the  said  application,  Serial  No.  685,501.  The  drawings 
of  application,  Serial  No.  311,724,  disclose  the  same  con- 
denser -charging  circuit  as  the  original  application,  Serial 
No.  685,501.  The  specification  of  application,  Serial  No. 

311.724,  however,  did,  in  so  many  words,  include  mention 
of  the  fact  (not  specifically  mentioned  in  the  original  ap¬ 
plication,  Serial  No.  685,501)  that  the  condenser -charging 
circuit  is  oscillatory. 
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Since  these  two  applications  are  co-pending,  the  effective 
date  of  application,  Serial  No.  311,724,  as  to  common  sub¬ 
ject  matter,  including  the  oscillatory  condenser -charging 
circuit,  is  August  16,  1933,  the  filing  date  of  the  original 
application,  Serial  No.  685,501.  Expressed  in  technical 
verbiage,  application,  Serial  No.  685,501,  is  a  continuation- 
in-part  of  application,  Serial  No.  685,501  (App.  60). 

C.  The  Appellant  Disclosed  the  Oscillatory  Con¬ 
denser-Charging  Circuit  in  his  Application,  Serial  No. 
33,733. 

On  July  29, 1935,  prior  to  the  filing  of  application,  Serial 
No.  311,724,  as  also  before  stated,  the  appellant  had  filed 
also  the  before-mentioned  application,  Serial  No.  33,733. 
This  application,  Serial  No.  33,733,  also  disclosed  a  con- 
danseT-ch-arging  circuit,  which  was  also  specifically  describ¬ 
ed  as  oscillatory. 

Since  applications,  Serial  Nos.  311,724  and  33,733  are 
also  co-pending,  application,  Serial  No.  311,724  is  a  contin¬ 
uation-in-part  of  application,  Serial  No.  33,733  also ;  and  it 
is  therefore  entitled  to  a  further  effective  date,  as  to  com¬ 
mon  subject-matter,  including  the  oscillatory  condenser- 
charging  circuit,  of  July  29, 1935,  the  filing  date  of  applica¬ 
tion,  Serial  No.  33,733. 

1).  The  Appellant  Has  Already  Been  Adjudged  The 
First  Inventor  of  the  Oscillatory  Condenser-Charging 
Circuit,  Whether  Embodying  a  Source  of  Current,!  or  a 
Source  of  Direct  Current. 

Application,  Serial  No.  33,733,  as  already  stated,  became 
involved  in  the  said  Interference  76,771.  The  opposing 
party  Miller  was  represented  in  that  interference  through 
a  reissue  application,  Serial  No.  200,090,  filed  April  5, 1938, 
of  the  said  Miller  patent  2,073,947. 

The  issue  of  Interference  76,771,  as  appears  from  Exhibit 
14,  was  in  five  counts  (App.  55  to  57,  63).  The  counts  are 
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herewith  reproduced,  with  the  reference  numerals,  for  con¬ 
venience,  appearing  in  the  said  Fig.  9  of  the  appellant’s 
original  application,  Serial  No.  685,501  (App.  228) : 

1.  In  apparatus  for  producing  electrical  energy 
Hashes  a  condenser  [26 J,  a  direct  current  source  of 
potential  [25 J  for  charging  the  condenser  L26J,  means 
for  charging  the  condenser  1.26 J  to  a  predetermined 
potential  higher  than  the  potential  of  the  energy  source 
1.25],  said  means  comprising  an  inductance  (p.  5, 
supra)  and  an  electric  check  value  [7J  connected  in 
series  circuit  with  the  energy  source  [25]  and  with  the 
condenser  [26],  and  means  [50a J  for  discharging  the 
condenser  [26j  at  selected  intervals. 

2.  In  hash  producing  apparatus,  a  gaseous  conductor 
device  [2]  having  at  least  three  electrodes  [4,  6,  100] 
of  the  type  in  which  an  electric  discharge  between  two 
main  electrodes  [4,  6]  may  be  initiated  by  changing 
the  potential  of  the  third  electrode  [100],  a  condenser 
[26]  shunted  across  the  main  electrodes  14,  6],  means 
for  charging  said  condenser  [26]  comprising  a  source 
of  direct  current  [25],  an  inductance  (p.  5,  supra ) 
and  an  electric  check  valve  [7]  connected  in  series,  and 
means  [30a]  for  varying  the  potential  of  said  third 
electrode  [100]  to  cause  said  condenser  [26]  to  dis¬ 
charge  through  said  device  L2]. 

3.  In  flash  producing  apparatus  a  trigger  tube  flash¬ 
ing  device  [2],  a  condenser  [26]  shunted  across  two 
electrodes  [4,  6]  of  said  device  [2],  means  for  charg¬ 
ing  the  condenser  [26]  comprising  a  source  of  direct 
current  [25]  and  an  electric  check  valve  [7]  and  an 
inductance  (p.  5,  supra)  forming  with  the  conden¬ 
ser  an  oscillating  circuit,  and  means  for  applying  a 
discharge  initiating  stimulus  to  said  trigger  tube  to 
cause  said  condenser  [26]  to  discharge  through  said 
device. 

4.  In  apparatus  for  producing  substantially  uniform 
electric  energy  flashes,  a  condenser  [26],  means  for 
charging  the  condenser  [26]  comprising  a  source  of 
direct  current  [25]  and  a  conductor  having  resistance 
and  inductance  (p.  5,  supra)  of  such  magnitude 
relative  to  the  capacity  of  the  condenser  [26]  that  the 
charging  circuit  is  an  oscillating  circuit,  such  means 
being  adapted  to  develop  a  maximum  condenser  vol- 
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tage  not  substantially  higher  than  the  condenser  volt- 
tage  which  exists  at  the  instant  immediately  preceding 
the  discharge  of  the  condenser  [26],  and  means  [30a J 
for  discharging  the  condenser  at  selected  intervals. 

5.  In  flash  producing  apparatus,  a  gaseous  conductor 
device  [2]  having  at  least  three  electrodes  [4,  6,  100] 
of  the  type  in  which  an  electric  discharge  between  two 
main  electrodes  [4,  6]  may  be  initiated  by  changing 
the  potential  of  the  third  electrode  [100],  a  condenser 
[26]  shunted  across  the  main  electrodes  [4,  6],  means 
for  charging  said  condenser  [26]  comprising  an  oscil¬ 
lating  circuit  which  includes  a  source  of  current  [25], 
an  inductance  (p.  5,  supra )  and  an  electric  check 
valve  [7]  connected  in  series  with  said  condenser  [26], 
and  means  [30a]  for  varying  the  potential  of  said 
third  electrode  [100]  to  cause  said  condenser  [26]  to 
discharge  through  said  device  [2]. 

The  condenser  was  specified  in  these  counts  of  Interfer¬ 
ence  76,771  as  charged  either  from  a  source  of  current 
(count  5)  or  from  a  source  of  direct  current  (counts  1  to  4). 
The  very  purpose  of  trying  Interference  76,771,  therefore, 
was  to  determine  whether  Miller  or  the  appellant  was  the 
prior  inventor  of  the  oscillatory-condenser-c/wr^iw^  circuit, 
irrespective  of  whether  the  condenser  was  charged  from  a 
source  of  current  or  a  source  of  direct  current. 

\ 

The  appellant  was  awarded  priority  and  the  award  was 
affirmed  by  the  Board  of  Appeals.  A  complaint,  there¬ 
upon  filed  in  the  District  Court  for  the  District  of  Massa¬ 
chusetts,  Cities  Service  Oil  Co.  'v.  Edgerton,  56  F.  Supp. 
294,  did  not  change  the  result,  and  the  decision  became  final, 
in  due  course  (App.  57,  58,  63).  ; 

It  thus  became  finally  and  conclusively  established  that 
the  appellant,  and  not  Miller,  was  the  prior  inventor  of  the 
oscillatory-condenser-cA^r^m^  circuit,  irrespective  of 
whether  the  condenser  is  charged  from  a  source  of  current 
or  a  source  of  direct  current.  j 
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4.  Miller  Has  Accordingly  Abandoned  All  Three  of  the  Claims  7,  9 

and  14  of  His  Patent  2,073,247  Involved  in  Interference  74,402. 

Even  prior  to  the  declaration  of  Interference  76,771,  the 
appellant  was  also  allowed,  as  claim  88  of  application. 
Serial  No.  685,501  (App.  7),  claim  9  of  the  Miller  patent 
2,073,347  (App.  385),  reading  as  follows  (the  same  refer¬ 
ence  numerals  are  employed,  for  convenience,  reading  on 
Fig.  9  of  application,  Serial  No.  685,501) : 

9.  “In  flash  producing  apparatus,  a  gaseous  con¬ 
ductor  device  [2]  having  at  least  three  electrodes 
[4,  6,  100]  of  the  type  in  which  an  electric  discharge 
between  two  main  electrodes  [4,  6]  may  be  initiated  by 
changing  the  potential  of  the  third  electrode  [100], 
a  condenser  [26]  shunted  across  the  main  electrodes 
[4, 6],  means  for  charging  said  condenser  L26]  compris¬ 
ing  a  source  of  current  [25],  an  inductance  (p.  5, 
supra)  and  an  electric  check  valve  [7]  connected  in 
series,  and  means  [30a j  for  varying  the  potential  of 
said  third  electrode  [100]  to  cause  said  condenser  [26] 
to  discharge  through  said  device  [2]”. 

This  claim  9  was  allowed  to  the  appellant  even  without  an 
award  of  priority,  since  it  constituted  count  13  of  Interfer¬ 
ence  74,402,  and  since  Miller,  as  stated  on  p.  18  of  the 
brief  on  the  companion  appeal  9361,  had  disclaimed  it  m 
order  to  avoid  a  contest  on  priority. 

The  complaint  alleges  (App.  55,  paragraph  21)  and  the 
answer  admits  (App.  63)  that  the  Miller  reissue  applica¬ 
tion,  Serial  No.  200,090,  contained  the  said  three  claims 
7,  9  and  14  of  the  Miller  patent  2,073,247,  when  filed.  As 
already  stated,  Miller  later  disclaimed  claim  9. 

As  appears  from  the  second  finding  of  fact  (App.  67),  the 
Miller  reissue  application  retained  the  said  two  claims  12 
and  14  as  claims  7  and  14  throughout  the  pendency  of  In¬ 
terference  76,771,  in  which  it  was  involved.  After  the 
termination  of  that  interference,  however,  Miller  was  com¬ 
pelled  to  give  up  those  claims  12  and  14  also. 
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Miller’s  reissue  patent  22,572  (App.  435)  issued,  there¬ 
fore,  on  November  28, 1944,  without  any  of  the  three  claims 
7,  9  and  14  of  his  patent  2,073,247  that  were  involved  in 
Interference  74,402. 

5.  The  Difference  Between  Claims  12  and  14  and  the  Claims  Al¬ 
ready  Allowed  to  the  Appellant. 

It  will  be  profitable  now  to  make  a  simple  comparison : 

Claim  12  of  application  Count  1  of  Interference 
Serial  No.  311,724  76,771 


In  apparatus  for  produc¬ 
ing  electric  energy  flashes,  a 
condenser, 

a  source  of  potential 

for  charging  the  condenser, 
means  for  charging  the  con¬ 
denser  to  a  predetermined 
potential  higher  than  the  po¬ 
tential  of  the  energy  source, 
said  means  comprising  an  in¬ 
ductance  and  an  electric 
check  valve  connected  in 
series  circuit  with  the  energy 
source  and  with  the  conden¬ 
ser,  and  means  for  discharg¬ 
ing  the  condenser  at  selected 
intervals. 

Claim  14  of  application, 
Serial  No.  311,724 

In  apparatus  for  producing 
substantially  uniform  elec¬ 
tric  energy  flashes,  a  conden¬ 
ser,  means  for  charging  the 
condenser  comprising 

a  source  of  current 

and  a  conductor  having  re¬ 
sistance  and  inductance  of 


In  apparatus  for  produc¬ 
ing  electric  energy  flashes, 
a  condenser, 

a  direct  current  source  of  po¬ 
tential 

for  charging  the  condenser, 
means  for  charging  the  con¬ 
denser  to  a  predetermined 
potential  higher  than  the  po¬ 
tential  of  the  energy  source, 
said  means  comprising  an  in¬ 
ductance  and  an  electric 
check  valve  connected  in 
series  circuit  with  the  energy 
source  and  with  the  conden¬ 
ser,  and  means  for  discharg¬ 
ing  the  condenser  at  selected 
intervals. 

Count  4  of  Interference  76,- 
771 

In  apparatus  for  producing 
substantially  uniform  elec¬ 
tric  energy  flashes,  a  conden¬ 
ser,  means  for  charging  the 
condenser  comprising 

a  source  of  direct  current 

and  a  conductor  having  re- 
sistence  and  inductance  of 
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such  magnitude  relative  to 
the  capacity  of  the  conden¬ 
ser  that  the  charging  circuit 
is  an  oscillating  circuit, 
such  means  being  adapted  to 
develop  a  maximum  conden¬ 
ser  voltage  not  substantially 
higher  than  the  condenser 
voltage  which  exists  at  the 
instant  immediately  preced¬ 
ing  the  discharge  of  the  con¬ 
denser,  and  means  for  dis¬ 
charging  the  condenser  at 
selected  intervals. 

Claim  9  of  the  Miller  patent 
2,073,247 

In  flash  producing  appara¬ 
tus,  a  gaseous  conductor  de¬ 
vice  having  at  least  three 
electrodes  of  the  type  in 
which  an  electric  disenarge 
between  two  main  electrodes 
may  be  initiated  by  changing 
the  potential  of  the  third 
electrode,  a  condenser  shunt¬ 
ed  across  the  main  elec¬ 
trodes,  means  for  charging 
said  condenser  comprising 

a  sourer  of  current , 

an  inductance  and  an  electric 
check  valve  connected  in 
series,  and  means  for  vary¬ 
ing  the  potential  of  said 
third  electrode  to  cause 
said  condenser  to  discharge 
through  said  device. 


such  magnitude  relative  to 
the  capacity  of  the  conden¬ 
ser  that  the  charging  circuit 
is  an  oscillating  circuit, 
such  means  being  adapted  to 
develop  a  maximum  conden¬ 
ser  voltage  not  substantially 
higher  than  the  condenser 
voltage  which  exists  at  the 
instant  immediately  preced¬ 
ing  the  discharge  of  the  con¬ 
denser,  and  means  for  dis¬ 
charging  the  condenser  at 
selected  intervals. 

Count  2  of  Interference  76,- 
771 

In  flash  producing  appara¬ 
tus,  a  gaseous  conductor  de¬ 
vice  having  at  least  three 
electrodes  of  the  type  in 
which  an  electric  discharge 
between  two  main  electrodes 
may  be  initiated  by  changing 
the  potential  of  the  third 
electrode,  a  condenser  shunt¬ 
ed  across  the  main  elec¬ 
trodes,  means  for  charging 
said  condenser  comprising 

a  source  of  <JirC^f  current, 

ah  inductance  and  an  electric 
check  valve  connected  in 
series,  and  means  for  vary¬ 
ing  the  potential  of  said 
third  electrode  to  cause 
said  condenser  to  discharge 
through  said  device. 


This  comparison  shows  at  a  glance  that  claims  12  and  14 
involved  on  this  appeal,  are  precisely  the  same  as  count 
1  and  4  involved  in  Interference  76,771,  except  that  the> 
refer  to  a  source  of  current,  whereas  counts  1  and  4  refer 
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to  a  source  of  direct  current;  and  that  claim  9  of  the  Miller 
patent  2,073,247  (the  appellant’s  allowed  claim  88)  is  iden¬ 
tical  with  count  2  of  Interference  76,771,  except  for  the 
one  detail  that  the  source  of  current  of  this  claim  9  is  spe¬ 
cified  in  count  2  as  a  source  of  direct  current. 

Of  these  six  claims,  the  appellant  has  been  allowed  counts 
1,  2  and  4  of  Interference  76,771,  which  specify  a  source  of 
direct  current ,  and  claim  9  of  the  Miller  patent  2,073,247, 
which  specifies  a  source  of  current.  The  appellant  has  been 
allowed  also  count  5  of  Interference  76,771,  which  also  spe¬ 
cifies  a  source  of  current. 

One  of  the  questions  presented  on  this  appeal  is  whether 
the  appellant  shall  be  allowed  also  claims  12  and  14  of  ap¬ 
plication,  Serial-No.  311,724,  which  are  identically  the  same 
as  counts  1  and  4  of  Interference  76,771,  except  that  they 
specify  a  source  of  current  instead  of  a  source  of  direct 
current. 

6.  The  Further  Proceedings  in  Application,  Serial  No.  33,733. 

i 

Subsequently  to  the  termination  of  Interference  76,771, 
the  primary  examiner  of  the  Patent  Office  rejected  a  num¬ 
ber  of  claims  in  application,  Serial  No.  33,733.  Among 
these  were  the  said  two  claims  12  and  14  of  application, 
Serial  No.  311,724,  numbered  57  and  59  in  application, 
Serial  No.  33,733  (App.  551).  The  appellant  thereupon 
appealed  to  the  Board  of  Appeals. 

On  December  20, 1943  (App.  555),  the  Board  of  Appeals 
dismissed  the  appeal  on  a  technicality.  The  appellant, 
therefore,  took  the  matter  up  informally  with  the  Commis¬ 
sioner  of  Patents,  who  proposed,  for  the  convenience  of 
the  Office,  that  the  appellant  cancel  the  appealed  claims, 
and  restore  them  by  a  new  amendment,  under  a  different 
numbering. 
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This  proposal  the  appellant  agreed  to,  but  without  waiv¬ 
ing  any  rights  (App.  559). 

The  said  claims  12  and  14  of  application,  Serial  No.  311,- 
724,  are  therefore  still  on  file  in  application,  Serial  No. 
33,733,  under  the  new  numbers  103  and  105  (App.  558). 

7.  The  Proceedings  in  the  Patent  Office  Leading  to  the  Institution 

of  this  Suit. 

On  October  5,  1943  (App.  561),  the  primary  examiner  of 
the  Patent  Office  filed  an  Examiner’s  statement,  reject¬ 
ing  claims  1  to  7,  9,  10,  12  and  14  of  the  said  application, 
Serial  No.  311,724.  On  January  1,  1945  (App.  573),  the 
Board  of  Appeals  affirmed  the  decision  of  the  primary  ex¬ 
aminer.  As  to  claims  1  to  7,  9  and  10,  however,  the  Board 
of  Appeals  advanced  new  grounds  of  rejection,  not  pre¬ 
viously  relied  upon.  It  became  necessary  in  consequence, 
pursuant  to  Patent-Office  Rules,  on  March  20,  1945  (App. 
576),  to  remand  the  application  to  the  primary’  examiner 
for  further  consideration  as  to  the  new  grounds  of  re¬ 
jection  of  claims  1  to  7,  9  and  10. 

After  the  application  was  so  remanded,  on  April  12, 
1945  (App.  357),  the  primary  examiner,  though  not  con¬ 
curring  fully  in  the  new  grounds  of  rejection  advanced, 
for  the  first  time,  by  the  Board  of  Appeals,  again  rejected 
the  said  claims  1  to  7,  9  and  10.  He  refused,  however,  to 
take  any  further  action  with  respect  to  the  said  oscillatory 
condenser-t;/mr^m<7-circuit  claims  12  and  14,  as  to  which 
the  new  grounds  of  rejection  were  not  applicable. 

The  appellant  thereupon  filed  a  new -appeal  to  the  Board 
of  Appeals  from  the  primary  examiner’s  said  rejection  of 
April  12,  1945  (App.  359).  The  primary  examiner  filed 
a  Statement  (App.  360)  before  the  Board  of  Appeals,  in 
answer  to  this  new  appeal;  but  in  that  statement  also  he 
refused  to  consider  further  the  said  claims  12  and  14. 
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The  said  application,  Serial  No.  311,724,  is  now,  there¬ 
fore,  before  the  Board  of  Appeals  for  further  disposition 
as  to  the  said  claims  1  to  7,  9  and  10  only. 

There  has  thus  been  a  piecemeal  decision  by  the  Board 
of  Appeals  as  to  the  said  claims  12  and  14  only,  but  there 
has  not  been  any  final  decision  upon  the  whole  merits  of 
application,  Serial  No.  311,724,  since  claims  1  to  7,  9  and 
10  are  still  in  controversy. 

In  view  of  the  happenings  that  had  led  to  the  suit  now 
involved  in  the  companion  appeal  9361,  however,  the  ap¬ 
pellant  considered  it  to  be  prudent  to  file  a  complaint  in  the 
District  Court,  under  the  provisions  of  Section  4915  of  the 
Revised  Statutes,  with  respect  to  claims  12  and  14  only, 
and  without  waiting  for  a  final  decision  as  to  claims  1  to 
7,  9  and  10. 

8.  The  Decision  of  the  District  Court. 

The  District  Court  apparently  felt  that  this  was  proper 
procedure,  notwithstanding  that  it  will  be  compelled,  in 
due  course,  to  entertain,  under  Section  4915,  a  further  sep¬ 
arate  and  distinct  suit  upon  the  same  cause  of  action,  but 
involving  the  said  claims  1  to  7,  9  and  10. 

On  the  merits  of  the  controversy,  the  District  Court  held 
that,  notwithstanding  that  the  appellant,  by  unanimous 
decisions,  had  already  been  awarded  priority  in  Interfer¬ 
ence  76,771  and  the  District  Court  for  the  District  of  Massa¬ 
chusetts  (p.  9,  supra)  as  to  the  subject-matter  of  the 
said  two  claims  12  and  14,  and  notwithstanding  that  Miller 
had  been  compelled,  in  consequence,  to  abandon  them  (p. 
10,  supra),  nevertheless,  the  appellant  has  forfeited 
his  right  to  those  two  claims.  This  holding  as  to  forfeit¬ 
ure  was  embodied  in  the  first  three  conclusions  of  law, 
based  upon  the  second,  third  and  fourth  findings  of  fact 
(App.  67). 
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The  second  finding  of  fact  discusses  a  failure  of  the 
plaintiff  to  do  something  during  Interference  76,771,  name¬ 
ly  to  move,  under  Buie  109,  to  include  the  said  claims  12 
and  14  as  specific  additional  counts  of  that  interference. 
A  basis  is  thus  laid  for  the  second  conclusion  of  law,  name¬ 
ly,  that  the  appellant  has  now  forfeited  his  right  to  those 
two  claims  as  a  result  of  that  failure. 

The  third  finding  of  fact  similarly  lavs  the  basis  for  the 
third  conclusion  of  law,  namely,  forfeiture  by  reason  of 
election  and  abandonment.  The  third  finding  of  fact  al¬ 
leges  that  the  appellant  had  presented  the  said  claims  12 
and  14  in  application,  Serial  No.  33,733,  involved  in  In¬ 
terference  76,771,  that  they  had  been  rejected,  that  an  ap¬ 
peal  was  thereupon  filed  to  the  Board  of  Appeals,  that  the 
appeal  was  dismissed  for  failure  to  prosecute  it,  and  that 
the  appellant  thereafter  cancelled  the  claims.  The  third 
conclusion  of  law,  as  before  stated,  p.  2,  was  a  complete 
surprise,  as  this  issue  had  not  been  raised  in  the  Patent 
Office,  and  it  was  not  even  supported  by  the  pleadings. 

The  fourth  finding  of  fact  is  to  the  effect  that  the  said 
claims  12  and  14  were  not  filed  in  application,  Ser.  No. 
311,724,  involved  on  this  appeal,  until  December  30,  1939, 
more  than  two  years  after  the  date  of  grant  of  the  Mil¬ 
ler  patent  2,073,247,  where  these  two  claims  first  made  their 
appearance.  The  first  conclusion  of  law,  therefore,  al¬ 
leges  still  a  further  ground  of  forfeiture,  namely,  delay  in 
presenting  the  claims  after  the  issuance  of  the  Miller  pa¬ 
tent. 


9.  The  Issue. 

The  issue  is  twofold:  first,  whether  the  District  Court 
should  have  entertained  piecemeal  jurisdiction  of  this  suit 
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relating  to  claims  12  and  14  only ;  and  secondly,  assuming 
that  it  should  not  have  dismissed  the  suit,  without  prej¬ 
udice,  as  premature,  whether  the  appellant  has  forfeited 
his  right  to  the  said  claims  12  and  14  upon  any  of  the 
three  grounds  advanced  by  the  District  Court. 

IIL  STATUTES  INVOLVED 

Sec.  4909,  R.  S.  ( U.  S.  C.,  title  35,  sec.  57.)  Every  appli¬ 
cant  for  a  patent  or  for  the  reissue  of  a  patent,  any  of  the 
claims  of  which  have  been  twice  rejected,  may  appeal  from 
the  decision  of  the  primary  examiner  to  the  Board  of  Ap¬ 
peals,  having  once  paid  the  fee  for  such  appeal. 

Sec.  4911,  R.  S.  (U.  S.  C.,  title  35,  sec.  59a.)  If  any  ap¬ 
plicant  is  dissatisfied  with  the  decision  of  the  Board  of 
Appeals,  he  may  appeal  to  the  United  States  Court  of 
Customs  and  Patent  Appeals,  in  which  case  he  waives  his 
right  to  proceed  under  section  4915  of  the  Revised  Statutes 
(U.  S.  C.,  title  35,  sec.  63).  If  any  party  to  an  interfer¬ 
ence  is  dissatisfied  with  the  decision  of  the  board  of  inter¬ 
ference  examiners  he  may  appeal  to  the  United  States 
Court  of  Customs  and  Patent  Appeals,  provided  tlipt  such 
appeal  shall  be  dismissed  if  any  adverse  party  to  such 
interference  shall  within  twenty  days  after  the  appellant 
shall  have  filed  notice  of  appeal  according  to  section  4912 
of  the  Revised  Statutes  (U.  iS.  C.,  title  35,  sec.  60),  file  no¬ 
tice  with  the  Commissioner  of  Patents  that  he  elects  to  have 
all  further  proceedings  conducted  as  provided  in  section 
4915  of  the  Revised  Statutes.  Thereupon  the  appellant 
shall  have  thirty  days  thereafter  within  which  to  file  a  bill 
in  equity  under  said  section  4915,  in  default  of  which  the 
decisions  appealed  from  shall  govern  the  further  pro¬ 
ceedings  in  the  case. 
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Sec.  4915 ,  R.  S.  (U.  S.  C.y  title  35,  sec.  63.)  Whenever  a 
patent  on  application  is  refused  by  the  Board  of  Appeals 
or  whenever  any  applicant  is  dissatisfied  with  the  deci¬ 
sion  of  the  board  of  interference  examiners,  the  applicant, 
unless  appeal  has  been  taken  to  the  United  States  Court 
of  Customs  and  Patent  Appeals,  and  such  appeal  is  pend¬ 
ing  or  has  been  decided,  in  which  case  no  action  may  be 
brought  under  this  section,  may  have  remedy  by  bill  in 
equity,  if  filed  within  six  months  after  such  refusal  or  de¬ 
cision;  and  the  court  having  cognizance  thereof,  on  notice 
to  adverse  parties  and  other  due  proceedings  had,  may 
adjudge  that  such  applicant  is  entitled,  according  to  law, 
to  receive  a  patent  for  his  invention,  as  specified  in  his 
claim  or  for  any  part  thereof,  as  the  facts  in  the  case  may 
appear.  And  such  adjudication,  if  it  be  in  favor  of  the 
right  of  the  applicant,  shall  authorize  the  commissioner  to 
issue  such  patent  on  the  applicant  filing  in  the  Patent  Of¬ 
fice  a  copy  of  the  adjudication  and  otherwise  complying 
with  the  requirements  of  law.  In  all  cases  where  there  is 
no  opposing  party  a  copy  of  the  bill  shall  be  served  on  the 
commissioner ;  and  all  the  expenses  of  the  proceedings  shall 
be  paid  by  the  applicant,  whether  the  final  decision  is  in 
his  favor  or  not.  In  all  suits  brought  hereunder  where 
there  are  adverse  parties  the  record  in  the  Patent  Office 
shall  be  admitted  in  whole  or  in  part,  on  motion  of  either 
party,  subject  to  such  terms  and  conditions  as  to  costs,  ex¬ 
penses,  and  the  further  cross-examination  of  the  witnesses 
as  the  court  may  impose,  without  prejudice,  however,  to 
the  right  of  the  parties  to  take  further  testimony.  The 
testimony  and  exhibits,  or  parts  thereof,  of  the  record  in 
the  Patent  Office  when  admitted  shall  have  the  same  force 
and  effect  as  if  originally  taken  and  produced  in  the  suit. 

Note:  The  above  statutes  are  quoted  as  amended  by  Act 
of  August  5,  1939,  after  the  declaration  of  Inter¬ 
ference  74,402,  Edgerton  v.  Miller, 
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relating  to  claims  12  and  14  only ;  and  secondly,  assuming 
that  it  should  not  have  dismissed  the  suit,  without  prej¬ 
udice,  as  premature,  whether  the  appellant  has  forfeited 
his  right  to  the  said  claims  12  and  14  upon  any  of  the 
three  grounds  advanced  by  the  District  'Court. 

IIL  STATUTES  INVOLVED 

Sec.  4909,  R.  S.  ( U.  S.  C.,  title  35,  sec.  57.)  Every  appli¬ 
cant  for  a  patent  or  for  the  reissue  of  a  patent,  any  of  the 
claims  of  which  have  been  twice  rejected,  may  appeal  from 
the  decision  of  the  primary  examiner  to  the  Board  of  Ap¬ 
peals,  having  once  paid  the  fee  for  such  appeal. 

Sec.  4911,  R.  S.  (U.  S.  C.,  title  35,  sec.  59a.)  If  any  ap¬ 
plicant  is  dissatisfied  with  the  decision  of  the  Board  of 
Appeals,  he  may  appeal  to  the  United  States  Court  of 
Customs  and  Patent  Appeals,  in  which  case  he  waives  his 
right  to  proceed  under  section  4915  of  the  Revised  Statutes 
(U.  S.  C.,  title  35,  sec.  63).  If  any  party  to  an  interfer¬ 
ence  is  dissatisfied  wdth  the  decision  of  the  board  of  inter¬ 
ference  examiners  he  may  appeal  to  the  United  States 
Court  of  Customs  and  Patent  Appeals,  provided  that  such 
appeal  shall  be  dismissed  if  any  adverse  party  to  such 
interference  shall  within  twenty  days  after  the  appellant 
shall  have  filed  notice  of  appeal  according  to  section  4912 
of  the  Revised  Statutes  (U.  S.  C.,  title  35,  sec.  60),  file  no¬ 
tice  with  the  Commissioner  of  Patents  that  he  elects  to  have 
all  further  proceedings  conducted  as  provided  in  section 
4915  of  the  Revised  Statutes.  Thereupon  the  appellant 
shall  have  thirty  days  thereafter  within  which  to  file  a  bill 
in  equity  under  said  section  4915,  in  default  of  which  the 
decisions  appealed  from  shall  govern  the  further  pro¬ 
ceedings  in  the  case. 
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Sec.  4915,  R.  S.  (U.  S.  C.,  title  35,  sec.  63.)  IVhenever  a 
patent  on  application  is  refused  by  the  Board  of  Appeals 
or  whenever  any  applicant  is  dissatisfied  with  the  deci¬ 
sion  of  the  board  of  interference  examiners,  the  applicant, 
unless  appeal  has  been  taken  to  the  United  States  Court 
of  Customs  and  Patent  Appeals,  and  such  appeal  is  pend¬ 
ing  or  has  been  decided,  in  which  case  no  action  may  be 
brought  under  this  section,  may  have  remedy  by  bill  in 
equity,  if  filed  within  six  months  after  such  refusal  or  de¬ 
cision;  and  the  court  having  cognizance  thereof,  on  notice 
to  adverse  parties  and  other  due  proceedings  had,  may 
adjudge  that  such  applicant  is  entitled,  according  to  law, 
to  receive  a  patent  for  his  invention,  as  specified  in  his 
claim  or  for  any  part  thereof,  as  the  facts  in  the  case  may 
appear.  And  such  adjudication,  if  it  be  in  favor  of  the 
right  of  the  applicant,  shall  authorize  the  commissioner  to 
issue  such  patent  on  the  applicant  filing  in  the  Patent  Of¬ 
fice  a  copy  of  the  adjudication  and  otherwise  complying 
with  the  requirements  of  law.  In  all  cases  where  there  is 
no  opposing  party  a  copy  of  the  bill  shall  be  served  on  the 
commissioner ;  and  all  the  expenses  of  the  proceedings  shall 
be  paid  by  the  applicant,  whether  the  final  decision  is  in 
his  favor  or  not.  In  all  suits  brought  hereunder  where 
there  are  adverse  parties  the  record  in  the  Patent  Office 
shall  be  admitted  in  whole  or  in  part,  on  motion  of  either 
party,  subject  to  such  terms  and  conditions  as  to  costs,  ex¬ 
penses,  and  the  further  cross-examination  of  the  witnesses 
as  the  court  may  impose,  without  prejudice,  however,  to 
the  right  of  the  parties  to  take  further  testimony.  The 
testimony  and  exhibits,  or  parts  thereof,  of  the  record  in 
the  Patent  Office  when  admitted  shall  have  the  same  force 
and  effect  as  if  originally  taken  and  produced  in  the  suit. 

Note:  The  above  statutes  are  quoted  as  amended  by  Act 
of  August  5,  1939,  after  the  declaration  of  Inter¬ 
ference  74,402,  Edgerton  v.  Miller, 
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IV.  STATEMENT  OF  POINTS  UNDER  RULE  75  (d) 

1.  The  complaint  should  have  been  dismissed,  without 
prejudice,  as  premature. 

2.  The  appellant,  having  been  awarded  priority  in  In¬ 
terference  76,771,  as  to  the  subject-matter  of  the  oscilla¬ 
tory  condenser-charging  circuit,  is  entitled  to  the  precise 
wording  of  claims  12  and  14  also. 

3.  Since  application,  Serial  No.  311,724,  is  a  continua¬ 

tion-in-part  of  the  appellant’s  original  application,  Serial 
No.  685,501,  and  since  the  said  application,  Serial  No.  685,- 
501,  discloses  the  subject-matter  of  claims  12  and  14  in¬ 
volved  on  this  appeal,  the  appellant’s  effective  date  of  dis¬ 
closure  of  the  subject-matter  of  the  said  claims  12  and  14 
is  August  16,  1933,  the  filing  date  of  the  appellant’s  said 
original  application,  Serial  No.  685,501.  This  was  long 
prior  to  the  issue  date,  March  9,  1937,  of  the  Miller  patent 
2,073,247.  ! 

4.  Since  application,  Serial  No.  311,724,  is  likewise  a 
continuation-in-part  of  application,  Serial  No.  33,733, 
which  also  discloses  the  subject-matter  of  the  said  claims 
12  and  14,  the  appellant  is  entitled  to  a  further  effective 
date  of  disclosure  of  the  subject-matter  of  claims  12  and 
14  as  of  July  29, 1935,  the  filing  date  of  the  appellant’s  said 
application,  Serial  No.  33,733.  This  was  also  long  prior 
to  the  said  issue  date,  March  9,  1937,  of  the  said  Miller 
patent  2,073,247. 

5.  There  is  no  requirement  that  a  party  shall  copy,  for 
interference  purposes,  the  precise  wording  of  a  claim  from 
a  patent ;  it  is  sufficient  if  he  presents  the  subject-matter  of 
the  claim,  in  any  wording. 

6.  The  appellant  was  under  no  duty  to  present  the  said 

claims  12  and  14  by  a  motion  under  rule  109  in  Interference 
76,771.  i 
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7.  The  appellant  made  no  election  by  prosecuting  the 
said  claims  12  and  14  in  application,  Serial  No.  33,733. 

8.  The  appellant  did  not  abandon  the  said  claims  12 
and  14. 

9.  The  issues  of  election  and  abandonment  were  not 
supported  by  the  pleadings. 

10.  The  decision  of  the  district  court  is  arbitrary  and 
capricious,  is  contrary  to  all  the  evidence,  and  is  unsup¬ 
ported  by  any  evidence  whatever. 

V.  SUMMARY  OF  ARGUMENT 

In  the  first  place,  the  District  Court  should  not  have  en¬ 
tertained  piecemeal  jurisdiction  of  this  suit  relating  to 
claims  12  and  14  only,  but  should  have  declined  to  take 
jurisdiction  until  after  a  final  decision  by  the  Patent  Of¬ 
fice  upon  the  whole  merits  of  the  case,  involving  not  only  the 
said  claims  12  and  14,  but  also  claims  1  to  7,  9  and  10.  The 
suit  should  therefore  have  been  dismissed  as  premature, 
without  prejudice,  and  not  on  the  merits. 

Secondly,  even  if  the  District  Court  properly  could  have 
taken  jurisdiction  of  this  suit,  since  application,  Serial  No. 
311,724,  though  it  was  not  filed  until  December  30,  1939, 
more  than  two  years  after  the  Miller  patent  2,073,247  was 
granted,  is  nevertheless  a  continuation-in-part  of  the  orig¬ 
inal  application,  Serial  No.  685,501,  it  is  entitled  to  the 
original  filing  date,  August  16, 1933,  as  to  common  subject- 
matter.  Fig.  9  of  the  said  original  application,  Serial  No. 
685,501,  discloses  an  oscillatory  condenser-c/wr£w<7  circuit, 
ns  recited  in  the  said  claims  12  and  14.  The  effective  date 
of  the  said  disclosure  was  August  16, 1933,  long  prior  to  the 
date  of  grant,  March  9, 1937,  of  the  Miller  patent  2,073,247. 

Thirdly,  application,  Serial  No.  311,724,  is  also  a  con¬ 
tinuation-in-part  of  application,  Serial  No.  33,733,  filed 
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July  29,  1935.  The  disclosure  of  the  oscillatory  condenser- 
charging  circuit  in  application,  Serial  No.  33, <33,  was  also 
long  prior  to  the  date  of  grant  of  tne  Miller  patent  2,- 
073,247. 

It  is  not  the  law,  furthermore,  that  a  party  must  copy 
the  exact  wording  of  a  claim.  It  is  sufficient  if,  within  the 
period  permitted  by  law,  he  claims  the  subject-matter  of 
the  claim,  not  the  precise  wording  thereof.  As  to  that 
subject-matter,  it  has  been  conclusively  established  that  the 
appellant  is  the  prior  inventor. 

The  appellant  was  under  no  duty  to  present  the  said 
claims  12  and  14  by  motion  under  Rule  109  in  Interference 
76,771,  he  made  no  election  by  prosecuting  the  claims  in 
application,  Serial  No.  33,733,  and  he  did  not  abandon  the 
claims.  The  holdings  bearing  on  the  issues  of  election  and 
abandonment,  finally,  came  as  a  surprise,  as  they  had  never 
been  previously  made  in  the  Patent  Office,  and  they  were 
unsupported  by  the  pleadings. 

The  decision  of  the  District  Court  is  arbitrary  and  ca¬ 
pricious,  is  contrary  to  all  the  evidence,  and  is  not  sup¬ 
ported  by  any  evidence  whatever.  i 

i 

VI.  ARGUMENT  j 

Point  1.  The  Complaint  Should  Have  Been  Dismissed, 
Without  Prejudice,  as  Premature. 

j 

It  has  been  explained,  on  p.  15,  supra,  that  only  two 
of  the  eleven  claims  of  the  appellant’s  application,  Serial 
No.  311,724,  in  controversy  in  the  Patent  'Office,  are  in¬ 
volved  on  this  appeal.  Those  two  are  claims  12  and  14. 
The  remaining  nine  claims  1  to  7,  9  and  10  are  still  under 
adjudication  in  the  Patent  Office,  and  there  is  every  pros¬ 
pect  that  they  will  ultimately  be  brought  into  the  District 
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Court  in  a  new  suit  under  the  provisions  of  Section  4915 
of  the  Revised  Statutes. 

One  of  the  questions  squarely  put  before  this  court  on 
this  appeal,  therefore,  is  whether  the  courts  will  entertain 
piecemeal  appeals  of  this  nature. 

A.  The  Courts  Will  Not  Entertain  Piecemeal.  Ap¬ 
peals. 

The  general  rule  was  stated  by  Mr.  Justice  Brandeis  in 
Collins  v.  Miller,  252  U.  S.  364,  370: 

“A  case  may  not  be  brought  here  by  appeal  or  writ 
of  error  in  fragments.  To  be  appealable,  the  judg¬ 
ment  must  be  not  only  final,  but  complete  [citing 
cases].  And  the  rule  requires  that  the  judgment  to  be 
appealable  should  be  final  not  only  as  to  all  the  par¬ 
ties,  but  as  to  the  whole  subject-matter  and  as  to  all 
the  causes  of  action  involved  #  •  *  Here  a  single 
judgment  deals  with  the  detention  on  three  affidavits. 
Only  one  branch  of  the  case  has  been  finally  disposed 
of  below,  therefore  none  of  it  is  ripe  for  review  by 
this  court’’. 

The  same  Justice  held  later,  in  Nyanza  Steamship  Com¬ 
pany  v.  Jahncke  Drydock,  264  U.  S.  439: 

“The  decree  leaves  the  cause  of  action  m  personam 
for  damage  undisposed  of  *  *  #  the  judgment  must  be 
not  only  in  its  nature  final,  but  a  complete  disposition 
of  the  cause.” 

An  appellate  court  may  not  waive  this  requirement  of 
finality,  even  where  both  parties  to  the  suit  consent  that 
it  do  so.  In  Florian  v.  United  States,  114  F.  2d  990,  993, 
for  example,  where  the  Circuit  Court  of  Appeals  for  the 
Seventh  Circuit  assumed  jurisdiction  to  decide  an  appeal 
under  “unusual”  circumstances,  because 

“Tve  are  not  disposed,  in  view  of  the  stipulation  and 
attitude  of  the  parties,  to  invoke  any  technical  reason¬ 
ing  against  it”, 
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the  Supreme  -Court,  United  States  v.  Florian,  312  U.  S.  656, 

“  reversed  for  want  of  jurisdiction  in  the  Circuit  Court 
of  Appeals  because  of  the  absence  of  a  final  judgment 
in  the  District  Court.’ ’ 

The  appellate  court  will  even  go  back  of  the  pleadings  to 
find  out  whether  there  has,  in  fact,  been  a  final  decision  up¬ 
on  the  whole  merits,  as  in  Synthetic  Plastics  Co.  v.  Ellis- 
Foster  Co.,  78  F.  2d  847,  848,  where  the  bill  was  so  framed 
that  it 

‘‘contains  on  its  face  sufficient  allegations  to  confer 
jurisdiction  upon  the  District  Court.  The  exhibits, 
however,  disclose  that  the  Examiner  of  Interferences 
and  the  Board  of  Appeals  did  not  decide  the  issue  as 
to  priority  of  invention  in  the  interference  proceedings 
and  did  not  refuse  a  patent”. 

The  court  refused,  therefore,  to  take  jurisdiction,  looking 
behind  the  allegations  of  the  bill  to  the  true  facts,  to  de¬ 
termine  whether  there  had,  in  actual  truth,  been  a  final  de¬ 
cision  upon  the  whole  merits  of  the  controversy. 

B.  The  Rule  That  Piecemeal  Appeals  Will  Not  Be 
Entertained  Has  Been  Enforced  From  the  Earliest 
Times  Up  to  the  Present  Day. 

a.  The  Practice  Prior  to  the  Enactment  of  the  Federal 
Rules  of  Civil  Procedure. 

In  Cobbledick  v.  United  States,  309  U.  S.  323,  325,  the 
Supreme  Court  explained  that 

“Congress  from  the  very  beginning  has,  by  forbid¬ 
ding  piecemeal  disposition  on  appeal  of  what  for  prac¬ 
tical  purposes  is  a  single  controversy,  set  itself  against 
enfeebling  judicial  administration”. 

This  rule  has  been  consistently  adhered  to  from  the 
earliest  times,  Beebe  v.  Russell,  19  How.  283,  284:  ; 

“It  has  been  the  object  of  this  court  at  all  times  *  #  * 
to  restrict  the  cases  which  have  been  brought  to  this 
court  *  *  *  to  those  in  which  the  rights  of  the  parties 
have  been  fully  and  finally  determined  by  judgments 
or  decrees  in  the  court  below  •  *  V* 

i 

•  | 
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Though  the  appellate  jurisdiction  in  the  federal  system 
of  procedure  is  purely  statutory,  nevertheless,  as  stated 
in  McLish  v.  Rolf,  141  U.  S.  661,  665,  this 

“was  only  declaratory  of  a  well  settled  and  ancient 
rule  of  English  practice.  At  common  law  no  writ  of 
error  could  be  brought  except  on  a  final  judgment.  ’ ’ 

As  stated  in  Libbey-Owens-Ford  Glass  Co.  v.  Sylvania 
Industrial  Corporation,  154  F.  2d  814,  815, 

“This  carries  out  a  federal  policy  going  back  to  the 
early  days  of  the  Republic.  *  #  *  It  is  reiterated  as 
a  policy  of  desirable  and  affirmative  substance  ‘against 
piecemeal  litigation’  in  Catlin  v.  United  States,  324  U. 
S.  229,  233,  234.” 

b.  The  Federal  Rides  of  Civil  Procedure  Have  Not 
Changed  This  Practice. 

The  new  Federal  Rules  of  Civil  Procedure  were  con¬ 
strued  in  Reeves  v.  Beardall,  316  U.  S.  283,  286.  There,  a 
disposal  of  part  of  a  case,  relating  to  a  promissory  note, 
was  held  to  be  final,  under  the  provisions  of  Rule  54  (b), 
because  the  remaining  part  of  the  case  arose  out  of  an 
entirely  different  matter,  a  contract  not  to  change  a  will. 

In  the  present  case,  however,  the  claims  of  application, 
Serial  No.  311,724,  that  remain  still  unadjudicated  in  the 
Patent  Office  relate  to  the  same  single  invention  as  the  said 
claims  12  and  14  involved  on  this  appeal,  else  the  Patent 
Office  would  have  required  division. 

In  Libbey-Owens-Ford  Glass  Co.  v.  Sylvania  Industrial 
Corporation,  supra ,  the  court  held  that  the  new  Rules  of 
Federal  Procedure,  as  construed  in  Reeves  v.  Beardall, 
supra,  lend 

“no  countenance  to  the  idea  that  differing  defenses 
to  the  same  claim  may  be  reviewed  in  piecemeal  fash¬ 
ion”  (Italics  the  court’s), 

and  concluded,  page  817,  that,  in  view  of  these  new  Fed¬ 
eral  Rules, 
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“The  law  now  carries  out  the  historic  federal  policy. 
*  *  *  the  policy  is  the  fruit  of  experience.” 

There  was  a  dissenting  opinion  that  went  off  on  another 
angle,  but  even  the  dissenting  opinion  agreed  with  the  prin¬ 
ciple  that  prohibits  (p.  824) 

“the  piecemeal  disposition  of  what  for  practical  pur¬ 
poses  is  a  single  controversy.” 

In  Leonard  v.  Socony- Vacuum  Oil  Co.,  130  F.  2d  535, 
536,  the  court  explained  that  it  was  not  the  intent  of  the 
new  Rules  of  Federal  Procedure 

“to  make  such  partial  summary  judgment  final  and 
appealable.  In  fact,  had  such  been  the  intent,  it  would 
have  brought  about  the  very  end  desired  to  be  avoided, 
— delay  and  waste  of  time  in  appealing  piecemeal, 
even  though  the  party  still  has  a  cause  of  action  pend¬ 
ing,  where  he  may  have  a  final  judgment  disposing  of 
all  controversies  between  the  parties.” 

The  appellant  will  forbear  citing  numerous  further  au¬ 
thorities  from  other  jurisdictions,  because  this  court  has 
itself  already  spoken  on  the  subject.  Thus,  in  Toomey  v. 
Toomey,  80  App.  D.  C.  77,  149  F.  2d  19,  this  court  stated 
that,  though  its  decision  in  Southland  Industries,  Inc.,  v. 
Federal  Communications  Commission,  69  App.  D.  C.  82, 
83,  99  F.  2d  117,  118,  must  be  modified  in  the  light  of  the 
Federal  Rules  of  Civil  Procedure,  as  construed  by  Reeves 
v.  Beardall,  supra,  nevertheless, 

“the  Rules  intend  that  a  claim  and  counterclaim  which 
are  not  entirely  distinct,  but  arise  out  of  the  same 
transaction,  shall  be  treated  as  a  unit;  #  •  *  and  that 
only  one  final  judgment  shall  be  entered  upon  them 
all”  (Italics  the  court’s). 

C.  What  Is  a  Final  Judgment? 

It  is  therefore  in  order  to  determine  what  is  a  “final 
judgment”. 

The  term  “final  judgment”  is  defined  in  Beebe  v.  Russell, 
supra,  at  p.  285 : 


— 
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‘  ‘When  a  decree  finally  decides  and  disposes  of  the 
whole  merits  of  the  cause,  and  reserves  no  further 
questions  or  directions  for  the  future  judgment  of  the 
court,  so  that  it  will  not  be  necessary  to  bring  the  cause 
again  before  the  court  for  its  final  decision,  it  is  a 
final  decree.” 

See  also  St.  Louis,  Iron  Mountain  &  Southern  Railroad 
Co.  v.  Southern  Express  Co.,  108  U.  S.  24,  28: 

“a  decree  is  final,  for  the  purposes  of  an  appeal  to  this 
court,  wThen  it  terminates  the  litigation  between  the 
parties  on  the  merits  of  the  case,  and  leaves  nothing  to 
be  done  but  to  enforce  by  execution  what  has  been  de¬ 
termined.” 

Nothing  less  is  final,  as  explained  in  Heike  v.  United  States, 
217  U.  S.  423,  430 : 

“Many  interlocutory  rulings  and  orders  effectually  dis¬ 
pose  of  some  matters  in  controversy,  but  that  is  not 
the  test  of  finality  for  purposes  of  appeal  or  writ  of 
error.  The  purpose  of  the  statute  is  to  give  a  review 
in  one  proceeding  after  final  judgment  of  matters  in 
controversy  in  any  given  case.  Any  contrary  con¬ 
struction  of  the  Court  of  Appeals  Act  may  involve  the 
necessity  of  examining  successive  appeals  or  writs  of 
error  in  the  same  case,  instead  of  awaiting,  as  has  been 
the  practice  since  the  beginning  of  the  Government,  for 
one  review  after  final  judgment,  disposing  of  all  con¬ 
troversies  in  that  case  between  the  parties.” 

This  is  in  full  accord  with  the  views  of  this  court.  Thus, 
in  Jacobsen  v.  Jacobsen,  75  App.  D.  C.  223,  126  F.  2d  13, 
15,  this  court  said: 

“The  finality  of  an  order  depends  not  upon  its  name, 
its  propriety,  or  its  normal  function,  but  upon  whether 
it  ‘disposes  of  the  whole  case  on  its  merits ’  so  that  the 
court  has  ‘nothing  to  do  but  to  execute  the  judgment 
or  decree  •  •  #  already  rendered’  ”. 

Again,  Cammack  v.  Howard,  81  App.  D.  C . ,  154  F. 

2d  22: 

“As  the  orders  involved  are  plainly  interlocutory,  the 
appellee’s  motion  to  dismiss  the  appeal  is  granted”. 

And  once  again,  Stewart  v.  Roberts,  80  App.  D.  C.  405, 154 
F.  2d  697 : 
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“those  which  are  final  are  those  judgments,  decrees 
or  orders  which  expressly  or  by  necessary  implication 
determine  the  rights  and  liabilities  of  all  parties  with 
reference  to  the  matters  in  controversy  and  leave  noth¬ 
ing  of  a  judicial  character  to  be  done.  In  short,  the 
litigation  must  have  ended.” 

In  the  present  case,  as  in  that  case,  the  decision  of  the 
Board  of  Appeals 

“neither  disposed  of  the  controversy  nor  terminated 
the  litigation”. 

It  merely  “restored  the  case”  to  the  jurisdiction  of  the 
primary  examiner  for  further  action. 

D.  Examples  of  Final  Judgments. 

a.  Examples  Prior  to  the  Federal  Rules  of  Civil  Pro¬ 
cedure. 

An  example  of  what  is  a  final  judgment  is  accorded  by 
Globe- Wernicke  Co.  v.  Fred  Macey  Co.,  119  F.  696,  703. 
In  a  suit  for  patent  infringement  and  unfair  competition,  a 
demurrer  as  to  the  unfair  competition  was  sustained,  and 
the  case  proceeded  to  a  trial  of  the  infringement.  It  was 
held  that  the  plaintiff  could  not  appeal  from  the  dismissal 
of  the  suit  as  to  the  unfair  competition  until  after  a  decis¬ 
ion  as  to  the  infringement:  I 

“The  bill  was  not  founded  upon  two  separate  matters 
or  transactions.  The  conduct  of  the  appellee  com¬ 
plained  of  consisted  of  the  same  acts.  *  *  *  the  case 
proceeds  until  all  the  matters  are  decided,  whereupon 
a  final  decree  is  entered.” 

The  decision  would  have  been  different,  of  course,  if  the 
acts  giving  rise  to  the  suit  for  patent  infringement  had  not 
been  the  same  as  those  giving  rise  to  the  suit  for  unfair 
competition,  because  two  entirely  different  causes  of  ac¬ 
tion  would  then  have  been  involved,  Zalkind  v.  Scheinman, 
139  F.  2d  895,  900,  cert,  denied,  322  U.  S.  738. 

i 

Where  two  patents  are  in  suit  upon  allied  causes  of  ac¬ 
tion,  and  the  bill  is  dismissed  as  to  one,  similarly,  there 
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can  be  no  appeal  until  the  final  decree  as  to  both,  Kelsey 
Wheel  Co.  v.  Universal  Kim  Co.,  296  F.  616,  623. 

A  similar  question  arose  in  ex  parte  National  Enameling 
and  Stamping  Co.,  Petitioner,  201  U.  S.  156, 160,  and  it  was 
similarly  held  that  a  suit  upon  twelve  claims  of  a  single 
patent  did  not  break  up  the  one  suit  into  twelve  suits. 

b.  Examples  Subsequent  to  the  Federal  Rules  of  Civil 
Procedure. 

In  Leonard  v.  Socony-Vacuum  Oil  Co.,  supra ,  it  appeared 
that  suit  had  been  brought  under  the  Sherman  Anti-Trust 
Act,  alleging  five  items  of  damage.  As  to  two  of  those  five 
items,  the  defendants  obtained  summary  judgment,  and  the 
plaintiff  appealed.  The  appeal  was  dismissed,  p.  536: 

“It  is  obvious  that  plaintiff  here  relied  upon  only  one 
cause  of  action — damage  to  his  business  resulting  from 
defendants’  alleged  violation  of  the  Anti-Trust  Act. 
The  different  elements  of  damage  were  not  claimed  to 
have  resulted  from  different  transactions  but  to  have 
arisen  from  the  one  alleged  cause  of  action  based  upon 
one  conspiracy.” 

Biggins  v.  Oltmer  Iron  Works,  154  F.  2d  214,  similarly, 
involved  a  suit  to  recover  $13,308.80  for  five  items  of  ser¬ 
vices  rendered  by  the  plaintiff  as  a  sales  representative 
for  the  period  commencing  in  November,  1942,  and  extend¬ 
ing  to  March  1,  1944.  A  summary  judgment  was  entered 
as  to  two  items  only,  totalling  $8,874.05.  Before  trial  upon 
the  remaining  three  items,  amounting  to  $4,434.75,  the  de¬ 
fendant  appealed  from  the  summary  judgment  as  to  the 
said  two  items.  The  Court  of  Appeals  for  the  Seventh 
Circuit  held  that  the  summary  judgment  as  to  the  two  items 
was  not  appealable,  because  not  final.  The  cause  of  action, 
though  based  upon  five  items,  constituted  only  a  single 
claim  for  services  rendered  over  a  period  of  more  than  a 
year.  The  case  was  entirely  unlike  Reeves  v.  Beardall, 
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supra,  where  the  matters  in  controversy  had  been  “en¬ 
tirely  distinct”. 

It  is  not  necessary,  for  present  purposes,  to  explain  why 
the  appeal  was  actually  permitted. 

In  Libbey-Owens-Ford  Glass  Co.  v.  Sylvania  Industrial 
Corporation,  supra,  the  Court  of  Appeals  for  the  Second 
Circuit  remarked,  p.  814: 

“An  order  merely  striking  one  of  several  defenses 
and  allowing  the  action  to  continue  for  adjudication  of 
the  rest  would  seem  as  nearly  interlocutory  as  any 
pleading  ruling  can  ever  be”. 

The  same  would  appear  to  apply  to  a  situation  finally 
disposing  of  some  claims  of  a  patent  application  but  per¬ 
mitting  the  prosecution  of  the  remaining  claims  to  con¬ 
tinue. 

While  riding  in  a  truck  owned  by  a  gas  company,  the 
plaintiff  was  injured  through  collision  with  a  railroad 
train.  Suit  having  been  entered  against  the  railroad  alone, 
the  defendant  filed  a  third-party  complaint,  seeking  to  im¬ 
plead  the  gas-company  owner  and  the  driver  of  the  truck. 
The  lower  court  sustained  a  motion  to  dismiss  the  rail¬ 
road’s  third-party  complaint  for  lack  of  jurisdiction.  The 
Court  of  Appeals  for  the  Fourth  Circuit,  Baltimore  and 
Ohio  Railroad  Co.  v.  United  Fuel  Gas  Co.,  154  F.  2d  545, 
dismissed  an  appeal  from  this  ruling  upon  the  ground  that 
the  District  Court’s  ruling  was  not  a  final  judgment. 

E.  It  Is  No  More  Permissible  to  Appeal  Piecemeal 

i 

From  an  Administrative  Body  Than  From  a  District 
Court. 

The  principle  that  a  case  is  not  appealable  piecemeal 
is  not  confined  to  appeals  from  District  Courts.  It  has  been 
uniformly  held  that  preliminary  and  interlocutory  orders 
of  an  administrative  body,  the  same  as  those  of  the  Dis- 
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trict  Court,  are  not  appealable,  Wagner  v.  Mitchell,  61  F. 
Supp.  665,  666. 

The  administrative  remedies  must  be  exhausted  before 
there  may  be  any  review  of  the  administrative  action, 
Myers  v.  Bethlehem  Shipbuilding  Corp.,  303  U.  S.  41,  51. 
As  stated  in  Rochester  Telephone  Corp.  v.  United  States, 
307  U.  S.  125,  131,  this  is 

“Partly  *  *  *  an  aspect  of  the  procedural  philosophy 
pertaining  to  the  federal  courts  whereby,  ever  since 
the  Judiciary  Act,  Congress  has  been  loath  to  author¬ 
ize  review  of  interim  steps  in  a  proceeding.’ 9 

This  court  makes  no  distinction  between  appeals  from  a 
court  and  appeals  from  an  administrative  body,  Southland 
Industries,  Inc.,  v.  Federal  Communications  Commission, 
sv/pra : 

“It  is  equally  well  settled  that  the  courts  can  not  be 
resorted  to  for  the  adjudication  of  an  administrative 
question  the  determination  of  which  has  not  been  com¬ 
pleted  by  a  commission  having  jurisdiction  of  it  for 
that  purpose”. 

F.  The  Same  Principle  As  to  Piecemeal  Appeals 
Applies  to  the  Patent  Office. 

It  is  now  in  order  to  show  that  the  same  rule  has  been 
applied  in  connection  with  the  jurisdiction  of  this  court, 
under  Section  4915  of  the  Revised  Statutes,  and  of  the 
Court  of  Customs  and  Patent  Appeals,  under  Section  4911 
of  the  Revised  Statutes. 

a .  The  Jurisdiction  of  the  District  Court  Under  Sec¬ 
tion  4915  of  the  Revised  Statutes. 

On  p.  23,  supra ,  reference  was  made  to  Synthetic 
Plastics  Co.  v.  Ellis-Foster  Co.,  where  the  Court  of  Ap¬ 
peals  for  the  Third  Circuit  declined  to  take  jurisdiction  of 
a  suit  under  Section  4915  in  the  absence  of  a  final  decision 
on  the  whole  merits.  On  page  19  of  the  brief  in  the  com- 
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panion  appeal  9361,  there  is  a  quotation  from  Allen  v.  TJ.  S. 
ex  rel.  Lowry,  26  App.  D.  C.  8,  18,  demonstrating  that  this 
court  follows  the  same  practice. 

The  Supreme  Court  held,  as  far  back  as  in  Butterworth 
v.  Hoe,  112  U.  S.  50,  61,  that  a  proceeding  under  Section 
4915  is  not 

#  confined  to  the  case  as  made  in  the  record  of 
that  office,  but  is  prepared  and  heard  upon  all  com¬ 
petent  evidence  adduced  and  upon  the  whole  merits” 
(italics  supplied). 

Sections  4915  and  4911  of  the  Revised  Statutes  were  con¬ 
strued  by  the  Court  of  Appeals  of  the  District  of  Colum¬ 
bia  more  than  a  third  of  a  century  ago  in  Cosper  v.  Gold, 
34  App.  D.  C.  194,  197: 

1  ‘We  have  had  occasion  heretofore  to  call  attention 
to  the  fact  that  the  jurisdiction  of  this  court  to  enter¬ 
tain  appeals  from  the  Commissioner  of  Patents  is 
limited  to  two  classes  of  decisions,  namely,  a  final  re¬ 
jection  of  an  application  for  a  patent,  and  a  final  award 
of  priority  to  one  of  the  parties  in  an  interference 
case”  (italics  supplied).  5 

The  Court  of  Appeals  of  the  District  of  Columbia  has 
many  times  repeated  that  ruling,  American  Cable  Co.  v. 
John  A.  Roebling’s  Sons  Co.,  62  App.  D.  C.  168,  65  F.  2d 
801,  802,  and  Gyro  Process  Co.  v.  Coe,  70  App.  D.  C.  390, 
107  F.  2d  195,  199.  1 

In  ex  parte  cases,  according  to  these  and  other  decisions, 
the  District  Court  will  not  entertain  jurisdiction  until  there 
has  been  a  final  decision  in  the  Patent  Office  upon  the  whole 
merits  of  the  case.  In  Carlin  v.  Goldberg,  45  App.  D.  C. 
540,  544,  the  court  remarked: 

“The  right  of  appeal  from  the  decisions  of  the  Com¬ 
missioner  of  Patents  to  this  court  and  the  procedure 
by  which  such  appeals  may  be  perfected  are  purely 
statutory,  and  must  be  strictly  followed.  Short-cut 
methods  in  the  Patent  Office  for  the  purpose  of  avoid- 
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ing  prolonged  litigation  and  facilitating  a  final  appeal 
contrary  to  express  statutory  procedure  are  not  within 
the  discretionary  power  of  the  Commissioner,  and,  if 
indulged,  would  lead  to  injustice  and  endless  confus¬ 
ion.” 

In  Hoover  Co.  v.  Coe,  79  App.  D.  C.  172,  173,  144  F.  2d 
514,  515,  indeed,  the  Court  of  Appeals  of  the  District  of 
Columbia  had  held  that  Sec.  4915  of  the  Revised  Statutes 
may  not  be  availed  of  even  where  there  had  actually  been 
a  final  decision  by  the  Patent  Office  upon  all  the  claims 
in  controversy,  so  long  as  there  still  remained  something 
further  to  be  done  before  the  plaintiff  could  get  his  patent ; 
namely,  in  that  case,  to  declare  an  interference.  In  the 
language  of  the  court, 

“Turning  now  to  the  cases  we  find  an  explicit  rul¬ 
ing  by  the  Supreme  Court  that  a  proceeding  under 
Section  4915,  R.  S.  cannot  select  a  single  issue  which 
affects  plaintiff’s  right  to  a  patent,  without  deter¬ 
mining  all  the  other  issues  on  which  that  right  de¬ 
pends  *  * 

In  a  footnote,  the  court  referred  to  Butterworth  v.  Hoe, 
supra,  p.  31,  in  which 

“it  was  indicated  that  the  record  in  a  suit  under  Sec¬ 
tion  4915,  R.  S.  should  include  the  whole  merits  of  the 
applicant’s  right  to  a  patent”  (italics  supplied). 

The  court  considered  that,  since  there  still  remained  the 
possibility  of  declaring  an  interference,  it  could  not  take 
jurisdiction,  page  174: 

“Since  the  court  can  not  decide  the  whole  controversy 
on  its  merits  we  have  no  jurisdiction  over  the  inter¬ 
mediate  proceedings  in  the  Patent  Office.” 

The  Supreme  Court  reversed,  Hoover  v.  Coe,  325  U.  S. 
79,  82,  but  without  disapproving  the  principle,  which  it 
restated  in  its  own  words : 

“The  court  below  held  that  in  conformity  to  the 
general  rule,  a  court  of  equity  ought  not  to  afford 
piecemeal  relief  pending  completion  of  the  administra¬ 
tive  process,  and  consequently  ought  not  to  entertain 
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a  suit  under  the  statute  unless  its  adjudication  would 
conclude  all  possible  questions  as  to  the  right  to  a 
patent.” 

Fully  approving  the  principle,  the  Supreme  Court  held 
merely  that  it  had  been  misapplied  by  the  Court  of  Appeals, 
p.  90: 

“The  ruling  of  the  Board  of  Appeals  in  the  instant 
case  was  neither  a  procedural  ruling  nor  an  interlocu¬ 
tory  one  as  to  which  the  District  Court  should  not  en¬ 
tertain  a  suit  under  R.  S.  4915.  On  the  contrary,  it 
finally  denied  a  patent  on  the  claims  presented.  In 
this  respect  it  was  like  a  dismissal  of  a  suit  in  a  court.’’ 

The  reversal  by  the  Supreme  Court  of  the  decision  in 
the  Hoover  case  did  not,  therefore,  change  the  rule  that 
the  Patent  Office  must  carry  its  work  through  to  a  com¬ 
pletion  on  the  whole  merits  of  the  case  before  the  District 
Court  can  take  jurisdiction. 

The  solicitor  for  the  Patent  Office  argues,  however,  that 
(App.  87)  * 

“the  Supreme  Court  clearly  held  in  the  Hoover  case 
that  when  a  claim  had  been  finally  rejected  and  the 
Board  has  affirmed  that  rejection,  that  the  applicant 
has  been  refused  the  patent  within  the  meaning  of 
R.  S.  4915  and  that  he  can  then  file  a  complaint  under 
that  section.’’ 

The  plaintiff  does  not  so  read  the  Supreme-Court  decision 
in  the  Hoover  case.  The  Supreme  Court  did  not  hold  that 
a  plaintiff  “can  then  file  a  complaint  under  that  section’’ 
4915 

“when  a  claim  had  been  finally  rejected  and  the  Board 
has  affirmed  that  rejection”. 

The  Supreme  Court  did  not  contemplate  reversal  of  the 
following  reasoning,  on  page  175  of  the  decision  of  the 
Court  of  Appeals: 

_  i 

“Theoretically  each  patent  claim  is  a  distinct  inven¬ 
tion.  Therefore,  the  refusal  of  any  single  claim  ap¬ 
pears  in  the  pleadings  under  Section  4915,  R.  S.  as  the 
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refusal  of  a  patent  on  a  distinct  invention.  Actually, 
however,  in  applications  containing  multiple  claims  the 
claims  often  do  not  represent  distinct  inventions  but 
only  different  ways  of  describing  a  single  invention”. 

Section  4915  reads : 

“Whenever  a  patent  on  application  is  refused  by 
the  Board  of  Appeals  *  *  *  the  applicant  *  *  *  may  have 
remedy  by  bill  in  equity  #  *  *”. 

It  does  not  read,  as  the  solicitor  argues : 

“ Whenever  a  claim  of  a  patent  *  *  *” 

Section  4915  may  be  contrasted  with  Section  4909  of  the 
Revised  Statutes  (U.  S.  C.  Title  35,  Sec.  57) : 

“Every  applicant  for  a  patent  *  #  *  any  of  the  claims 
of  which  have  been  twice  rejected,  may  appeal  *  *  *  to 
the  Board  of  Appeals  *  * 

The  solicitor  for  the  Patent  Office  has  confused  these 
two  statutes.  He  misreads  Section  4915  of  the  Revised 
Statutes  as  providing  that  the  court,  under  its  provisions 
(App.  87), 

“may  adjudge  that  such  applicant  is  entitled  accord¬ 
ing  to  law  to  receive  a  patent  for  his  invention  as 
specified  in  any  claim  or  for  any  part  thereof”  (italics 
supplied). 

But  the  statute  does  not  say  that  the  court  may  adjudge 
that  the  applicant  is  entitled  to  receive  a  patent  for  his 
invention, 

“as  specified  in  any  claim”. 

It  reads  rather: 

“as  specified  in  his  claim”. 

The  language  “his  claim”,  in  the  statute,  has  repeatedly 
been  construed  to  mean  all  the  claims,  not  merely  (tany 
claim ”,  Merrill  v.  Yeomans,  94  U.  S.  568. 

As  recently  stated  by  the  Court  of  Customs  and  Patent 
Appeals,  in  Application  of  Wood,  155  F.  2d  547,  551, 

“an  applicant  for  a  patent  has  the  right  to  express 
in  a  single  application  and  in  more  than  one  claim 
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the  same  invention,  although  worded  in  different  lan¬ 
guage  or  including  elements  omitted  in  other  claims” 
(italics  supplied). 

The  court  went  on  to  say  that  an  applicant,  “in  a  single 
application 9  ’,  may  have 

“article  and  method  claims,  ^larkush  claims,  species 
claims  and  broad  and  narrow  claims”, 

all  expressing  “the  same  invention”.  Indeed, 

“patent  lawyers  usually  present  and  are  by  the  Patent 
Office  permitted  to  present  several  claims  covering  the 
same  invention,  though  worded  in  different  language” 
(italics  supplied). 

All  these  claims  of  the  application  are  included  within  the 
expression  ‘‘his  claim”  of  the  statute. 

An  applicant  for  patent  in  the  Patent  Office  can  not, 
therefore,  proceed  under  Section  4915  of  the  Revised 
Statutes  one  claim  at  a  time.  He  may  seek  review  only 
upon  all  the  claims,  since  they  all  cover  what  the  statute 
recites  as  “his  invention”.  “His  invention”  must  he  con¬ 
sidered  as  a  whole  by  the  District  Court,  in  order  that  it 

| 

may  issue  a  decree  authorizing  the  Commissioner  to  grant 
“a  patent  for  his  invention”  to  the  plaintiff. 

If  the  claims  of  application,  Serial  No.  311,724,  had  in¬ 
volved  more  than  a  “single  invention”,  the  Patent  Office 
would  have  required  division,  as  it  did  in  the  very  first 
Office  letter,  dated  December  11,  1933,  in  application,  Serial 
No.  685,501  (App.  229). 

The  Patent  Office  itself  has  heretofore  construed  the 
statute  in  this  way.  In  ex  parte  King,  366  0.  G.  3,  it  ap¬ 
peared  that  the  Board  of  Appeals,  although  disposing 
finally  of  most  of  the  claims  on  appeal  before  it,  raised  new 
grounds  of  rejection  as  against  one  only  of  the  appealed 
claims.  It  became  necessary,  therefore,  to  remand  the  ap¬ 
plication  to  the  primary  examiner  for  consideration  as  to 
the  new  grounds  of  rejection. 
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If  the  present  contention  of  the  Patent  Office  is  sound, 
therefore,  the  applicant  in  that  case  should  have  appealed 
promptly  to  the  court  as  to  those  claims  as  to  which  the 
decision  of  the  Board  had  become  final.  Acting  Commis¬ 
sioner  Kinnan,  however,  ruled  distinctly  that,  in  a  case  of 
that  kind, 

“•  *  *  the  decision  of  the  Board  can  and  should  be  re¬ 
garded  as  not  a  final  decision  in  the- case. 

If,  after  the  Examiner  has  considered  the  new 
grounds  of  rejection  and  any  amendment  seeking  to 
avoid  them,  the  case  again  is  before  the  Board  on  fur¬ 
ther  appeal,  a  final  decision  on  all  the  appealed  claims 
can  be  rendered.  ’ ’ 

Acting  Commissioner  Kinnan  continued: 

“This  practice  appears  necessary,  since  otherwise  the 
applicant  would  be  forced  either  to  abandon  his  right 
to  go  back  to  the  Examiner  or  to  take  the  case  to  the 
court  without  an  issue  having  been  reached  as  to  part 
of  the  appealed  claims. 99 

Under  the  reasoning  of  Acting  Commissioner  Kinnan, 
the  Patent-Office  rejection  of  the  said  claims  12  and  14  was 
not  a  final  decision  on  the  whole  merits,  and  Civil  Action 
30,484  should,  therefore,  have  been  dismissed  as  prema¬ 
ture. 

Until  the  present  case,  the  practice  in  the  Patent  Office 
has  been  that  laid  down  by  Acting  Commissioner  Kinnan. 
The  attorney  for  the  appellant  speaks  (App.  283)  from 
personal  experience,  based  upon  a  life-time  of  practice. 
In  the  case  referred  to  by  the  attorney,  the  Patent  Office 
did  not,  as  in  this  case,  hold  the  rights  of  the  attorney’s 
client  barred  by  res  judicata.  The  Office  there  frankly 
recognized  its  own  error  and  corrected  it;  though  the  issue 
of  the  client’s  patent  was  delayed  by  the  error  for  a  period 
of  nine  years. 

In  the  present  case,  too,  the  Patent  Office  knows  that  it 
has  committed  error.  It  does  not,  therefore,  any  longer 
contend  that  its  decision  dissolving  Interference  74,402 
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the  same  invention,  although  worded  in  different  lan¬ 
guage  or  including  elements  omitted  in  other  claims” 
(italics  supplied). 

The  court  went  on  to  say  that  an  applicant,  “in  a  single 
application”,  may  have 

“article  and  method  claims,  Markush  claims,  species 
claims  and  broad  and  narrow  claims”, 

all  expressing  “the  same  invention”.  Indeed, 

“patent  lawyers  usually  present  and  are  by  the  Patent 
Office  permitted  to  present  several  claims  covering  the 
same  invention,  though  worded  in  different  language” 
(italics  supplied). 

All  these  claims  of  the  application  are  included  within  the 
expression  “ his  claim  ”  of  the  statute. 

An  applicant  for  patent  in  the  Patent  Office  can  not, 
therefore,  proceed  under  Section  4915  of  the  Revised 
Statutes  one  claim  at  a  time.  He  may  seek  review  only 
upon  all  the  claims,  since  they  all  cover  what  the  statute 
recites  as  “his  invention”.  “His  invention”  must  be  con¬ 
sidered  as  a  whole  by  the  District  Court,  in  order  that  it 
may  issue  a  decree  authorizing  the  Commissioner  to  grant 
“a  patent  for  his  invention”  to  the  plaintiff. 

If  the  claims  of  application,  Serial  No.  311,724,  had  in¬ 
volved  more  than  a  “single  invention”,  the  Patent  Office 
would  have  required  division,  as  it  did  in  the  very  first 
Office  letter,  dated  December  11,  1933,  in  application,  Serial 
No.  685,501  (App.  229). 

The  Patent  Office  itself  has  heretofore  construed  the 
statute  in  this  way.  In  ex  parte  King,  366  0.  Gh  3,  it  ap¬ 
peared  that  the  Board  of  Appeals,  although  disposing 
finally  of  most  of  the  claims  on  appeal  before  it,  raised  new 
grounds  of  rejection  as  against  one  only  of  the  appealed 
claims.  It  became  necessary,  therefore,  to  remand  the  ap¬ 
plication  to  the  primary  examiner  for  consideration  as  to 
the  new  grounds  of  rejection. 

i 
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If  the  present  contention  of  the  Patent  Office  is  sound, 
therefore,  the  applicant  in  that  case  should  have  appealed 
promptly  to  the  court  as  to  those  claims  as  to  which  the 
decision  of  the  Board  had  become  final.  Acting  Commis¬ 
sioner  Kinnan,  however,  ruled  distinctly  that,  in  a  case  of 
that  kind, 

44  •  *  *  the  decision  of  the  Board  can  and  should  be  re¬ 
garded  as  not  a  final  decision  in  the  case. 

If,  after  the  Examiner  has  considered  the  new 
grounds  of  rejection  and  any  amendment  seeking  to 
avoid  them,  the  case  again  is  before  the  Board  on  fur¬ 
ther  appeal,  a  final  decision  on  all  the  appealed  claims 
can  be  rendered.” 

Acting  Commissioner  Kinnan  continued: 

“This  practice  appears  necessary,  since  otherwise  the 
applicant  would  be  forced  either  to  abandon  his  right 
to  go  back  to  the  Examiner  or  to  take  the  case  to  the 
court  without  an  issue  having  been  reached  as  to  part 
of  the  appealed  claims.” 

Under  the  reasoning  of  Acting  Commissioner  Kinnan, 
the  Patent-Office  rejection  of  the  said  claims  12  and  14  was 
not  a  final  decision  on  the  whole  merits,  and  Civil  Action 
30,484  should,  therefore,  have  been  dismissed  as  prema¬ 
ture. 

Until  the  present  case,  the  practice  in  the  Patent  Office 
has  been  that  laid  down  by  Acting  Commissioner  Kinnan. 
The  attorney  for  the  appellant  speaks  (App.  283)  from 
personal  experience,  based  upon  a  life-time  of  practice. 
In  the  case  referred  to  by  the  attorney,  the  Patent  Office 
did  not,  as  in  this  case,  hold  the  rights  of  the  attorney’s 
client  barred  by  res  judicata.  The  Office  there  frankly 
recognized  its  own  error  and  corrected  it ;  though  the  issue 
of  the  client’s  patent  was  delayed  by  the  error  for  a  period 
of  nine  years. 

In  the  present  case,  too,  the  Patent  Office  knows  that  it 
has  committed  error.  It  does  not,  therefore,  any  longer 
contend  that  its  decision  dissolving  Interference  74,402 
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was  correct  on  the  facts.  The  District  Court  alone  now 
makes  that  contention. 

That  is  why  the  Patent  Office  is  now  trying  to  persuade 
the  court  to  change  the  age-long  rule  that  only  final  decis¬ 
ions  are  in  condition  for  appeal  to  the  court. 

b.  The  Jurisdiction  of  the  Court  of  Customs  and  Patent 
Appeals  under  Section  4911  of  the  Revised  Statutes. 

The  Court  of  Customs  and  Patent  Appeals  has  the  same 
jurisdiction  over  appeals  from  the  Patent  Office  that  the 
Court  of  Appeals  of  the  District  of  Columbia  used  to  have, 
and  under  the  same  statute,  Headley  &  Thompson  v. 
Bridges,  48  F.  2d  938,  941,  Sinko  Tool  &  Manufacturing 
Co.  v.  Automatic  Devices  Corporation,  136  F.  2d  186,  190. 
It  would  be  expected,  therefore,  that  the  Court  of  Customs 
and  Patent  Appeals  would  refuse  to  entertain  jurisdiction, 
under  the  provisions  of  Section  4911  of  the  Revised  Stat¬ 
utes,  in  the  case  of  an  appeal  from  the  Patent  Office,  except 
after  a  decision  upon  the  whole  merits  of  the  case.  That, 
in  fact,  is  the  situation,  for  the  remedies  obtainable  under 
the  provisions  of  sections  4911  and  4915  of  the  Revised 
Statutes  are  coextensive,  Pitman  v.  Coe,  62  App.  D.  C.  365, 
68  F.  2d  412.  J 

In  re  Rundell,  55  F.  2d  450,  454,  a  case  arising  in  the 
Court  of  Customs  and  Patent  Appeals,  even  the  dissent¬ 
ing  opinion  recognized  that 

“If  the  order  *  #  #  is  an  interlocutory  order,  the  rule 
is  well  established  that  we  have  no  jurisdiction  to  en¬ 
tertain  an  appeal  from  it.  This  rule  is  so  well  es¬ 
tablished  that  it  needs  no  citation  of  authority  to  sup¬ 
port  it.”  \ 

It  having  been  demonstrated,  therefore,  that  the  suit  as 
to  claims  12  and  14  of  application,  Serial  No.  311,724  was 
prematurely  filed,  it  should  have  been  dismissed,  without 
prejudice.  ! 
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Assuming,  however,  that  the  suit  was  properly  enter¬ 
tained,  then  the  decision  should  have  been  for  the  appel¬ 
lant  on  the  merits,  as  will  now  be  shown. 

Point  2.  The  Appellant,  Having  Been  Awarded  Priority 
in  Interference  76,771  As  to  the  Subject-Matter  of  the  Os¬ 
cillatory  Condenser-Charging  Circuit,  Is  Entitled  to  the 
Precise  Wording  of  Claims  12  and  14  Also. 

As  analyzed  on  pp.  8  to  13,  supra,  the  appellant,  as  a  re¬ 
sult  of  unanimous  decisions  of  the  Patent  Office  in  Inter¬ 
ference  76,771  and  of  the  District  Court  for  the  District 
of  Massachusetts,  upholding  his  priority  as  to  the  oscil¬ 
latory  condenser-c^ar^m^-circuit  invention,  has  been  al¬ 
lowed  counts  1,  2,  3  and  4  of  Interference  76,771,  specify¬ 
ing  the  condenser  as  charged  from  a  source  of  direct  cur¬ 
rent,  and  count  5,  specifying  the  same  condenser  as  charged 
from  a  source  of  current .  lie  has  also  been  allowed,  as 
claim  88  of  his  original  application,  Serial  No.  685,501, 
claim  9  of  the  Miller  patent  2,073,247,  which  is  the  same 
as  count  2  of  Interference  76,771,  except  that  the  source 
of  direct  current  of  count  2  is  recited  as  a  source  of  cur¬ 
rent. 

Claims  12  and  14  cover  the  same  invention  as  counts  1 
to  5  of  Interference  76,771,  and  claim  9  of  the  Miller  patent 
2,073,247,  all  of  which  claims  have  now  been  allowed  to  the 
appellant. 

It  has  been  uniformly  held,  since  the  days  of  Blackford 
v.  Wilder,  28  App.  D.  C.  535,  551,  that,  in  accordance  with 
the  principles  relating  to  res  judicata,  a  winning  party  to 
an  interference  is  entitled,  not  only  to  the  precise  counts 
involved  therein,  but  also  to  all  other  claims  directed  to 
the  same  subject-matter.  The  latest  case  in  point  appears 
to  be  Winkelmann  v.  Calvert,  154  F.  2d  1012.  Under  this 
doctrine,  the  appellant  is  entitled,  not  only  to  the  said 
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counts  1  to  5  of  Interference  76,771  and  claim  88,  but  also 
to  the  said  two  claims  12  and  14,  particularly  since,  as  be¬ 
fore  stated  (pp.  10  and  11),  Miller  has  already  been  com¬ 
pelled  to  abandon  them  along  with  claim  9  of  his  patent 
2,073,247. 


The  District  Court,  however,  appears  to  have  overruled 
the  doctrine  enunciated  in  Blackford  v.  Wilder,  supra . 

In  ex  parte  Dosch,  7  U.  S.  P.  Q.  96,  1930  C.  D.  22,  400 
O.  G.  677,  the  Board  of  Appeals  of  the  Patent  Office  held: 

“This  application  was  formerly  involved  in  Inter¬ 
ference  No.  53578  with  certain  other  applications.  The 
Examiner  has  held  applicant  estopped  to  patent  the 
claims  on  appeal  on  the  ground  that  they  could  have 
been  presented  by  motion  under  rule  109  in  the  inter¬ 
ference  proceeding. 

Interference  No.  53578  was  terminated  by  an  award 
of  priority  of  invention  to  the  applicant  here,  i  The 
claims  in  that  interference  were  directed  to  the  same 
subject  matter  as  the  claims  on  appeal.  We  believe 
there  is  no  basis  for  holding  that  applicant  is  now 
estopped  to  patent  these  claims.  j 

Such  a  ruling  would  amount  to  a  holding  that  when 
two  applicants  have  been  involved  in  an  interference 
and  priority  has  been  awarded  to  one  of  them  he  may 
patent  only  such  claims  common  to  the  two  cases  as 
actually  constituted  counts  of  the  interference.  It  not 
only  is  customary  but  is  highly  desirable  to  select  a 
few  representative  claims  as  counts  in  an  interference 
proceeding.  To  adopt  any  other  practice  would  result 
in  needless  multiplication  of  interference  counts.  No 
sound  reason  exists  why  the  successful  applicant  in  an 
interference  proceeding  may  not  thereafter  present  ad¬ 
ditional  claims  to  the  common  subject  matter.’ ’ 

This  decision  is  on  all  fours  with  the  case  at  bar. 

The  District  Court,  however,  held  that,  though  the  ap¬ 
pellant  would  otherwise  have  been  entitled  to  the  said 
claims  12  and  14,  nevertheless,  he  has  forfeited  his  right 
to  those  two  claims. 
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One  of  the  grounds  of  alleged  forfeiture,  as  set  forth 
in  the  first  conclusion  of  law  (App.  67),  was  that  the  appel¬ 
lant  did  not  present  those  two  claims  12  and  14  until  a  time 
too  long  after  the  grant  of  the  Miller  patent,  2,073,247.  As 
stated  on  p.  16,  supra,  this  conclusion  of  law  is  based  on 
the  fourth  finding  of  fact,  to  the  effect  that  the  appellant 
did  not  present  the  said  two  claims  12  and  14  until  Decem¬ 
ber  30, 1939,  when  filing  his  application,  Serial  No.  311,724. 

That  conclusion  of  law  has  no  basis  whatever,  however, 
because  the  appellant  had  seasonably  disclosed  the  subject- 
matter  of  those  two  claims  12  and  14  to  the  Patent  Office 
on  two  occasions  prior  to  the  time  of  the  filing  of  his  ap¬ 
plication,  Serial  No.  311,724,  on  December  30,  1939.  One 
of  those  occasions  was  in  his  original  application,  Serial 
No.  685,501.  The  other  was  in  his  later  application,  Serial 
No.  33,733. 

Since  application,  Serial  No.  311,724,  as  explained  on 
p.  7,  supra,  is  a  continuation-in-part  of  both  these  two 
prior  applications,  its  effective  date,  as  to  the  subject- 
matter  of  the  said  two  claims  12  and  14,  was,  not  its  filing 
date,  but  the  filing  date  of  either  of  those  two  prior  appli¬ 
cations. 

Point  3.  Since  Application,  Serial  No.  311,724,  is  a  Con- 
tinuation-in-Part  of  the  Appellant’s  Original  Application, 
Serial  No.  685,501,  and  since  the  said  Application,  Serial  No. 
685,501,  Discloses  the  Subject-Matter  of  Claims  12  and  14 
Involved  on  This  Appeal,  the  Appellant’s  Effective  Date 
of  Disclosure  of  the  Subject-Matter  of  the  Said  Claims  12 
and  14  is  August  16,  1933,  the  Filing  Date  of  the  Appel¬ 
lant’s  said  Original  Application,  Serial  No.  685,501.  This 
was  Long  Prior  to  the  Issue  Date,  March  9,  1937,  of  The 
Miller  Patent  2,073,247. 

The  term  4 ‘oscillatory”,  as  Professor  Frank  testified, 
has  a  definite  meaning  in  physics.  It  means  that  the  cir- 
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cuit  constants  or  parameters — the  values  of  the  inductance, 
the  capacitance  and  the  resistance  of  the  circuit — are 
chosen  so  as  to  have  particular  relative  values. 

The  criterion  for  an  oscillatory  circuit  did  not  originate 
with  Dr.  Frank;  it  is  a  criterion  well  known  to  electrical 
engineers,  found  in  the  text  books  and  dictionaries  (App. 
110,  136).  The  Miller  patents  casually  mention  the  cri¬ 
terion  as  though  nothing  more  than  casual  mention  were 
necessary.  Thus  (App.  371,  col.  1,  Is.  28  to  30) : 

“The  inductance  L  and  resistance  VR  are  so  chosen 
with  respect  to  the  capacitance  of  30  that  L,  VR  and  30 
form  an  oscillating  circuit.’ ’ 

Though  this  criterion  for  the  production  of  oscillations 
is  well  known  to  persons  skilled  in  the  art,  it  was  not  known 
to  the  Patent  Office.  The  Board  of  Appeals,  for  example, 
after  quoting  the  last  quotation  from  the  Miller  patent, 
remarked  (App.  274) : 

“Evidently  the  proper  choice  of  the  inductance,  re¬ 
sistance  and  capacitance  are  important  as  to  the  for¬ 
mation  of  an  oscillatory  circuit  and  the  Edgerton 
disclosure  does  not  teach  such  relationship.” 

It  was  not  necessary  for  the  appellant  to  “teach  such  rela¬ 
tionship,”  because  it  was  well  known,  without  such  teach¬ 
ing. 

The  Board  of  Appeals  continued: 

“As  to  Fig.  9,  it  is  allegedly  a  self-oscillatorv  circuit 
because  of  the  inductance  of  the  leads  in  the  condenser 
charging  circuit  which  as  stated  in  the  Edgerton  ar¬ 
ticle,  page  358,  on  Stroboscopic  Pictures  tends  to  make 
the  discharge  oscillatory.  •  This  is  not  sufficient  if 
Edgerton  did  not  describe  all  conditions  as  such  as  to 
call  for  such  oscillation*.” 

_  i 

There  was  nothing  else  to  teach ;  but  the  Board  of  Appeals, 
not  being  aware  of  the  well-known  criterion  for  oscillations, 
did  not  understand  that  fact. 

The  misunderstanding  of  the  Board  of  Appeals  appears 
further  from  its  holding  (App.  276) : 
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“We  note  appellant  rests  his  case  on  Fig.  9  as  far 
as  the  oscillatory  condenser-charging  circuit  is  con¬ 
cerned  and  in  view  of  certain  testimony.  We  have  not 
held  that  the  arrangement  shown  in  Fig.  9  might  not 
be  adjusted  to  so  operate  but  that  is  not  the  point.’ ’ 

But  there  is  absolutely  nothing  to  adjust.  Fig.  9  discloses 
an  oscillatory-condenser-c/wr^w^  circuit  just  as  it  stands, 
without  any  adjustment  of  any  kind. 

The  charging  circuit  for  the  condenser  26  of  Fig.  9  of 
the  appellant’s  original  application,  Serial  No.  685,501,  is 
traced  on  p.  5,  supra.  The  only  effective  resistance  in 
this  charging  circuit  is  that  of  the  lead  wires  for  connecting 
the  condenser  26  to  the  source  of  direct  current  25.  The 
resistance  of  these  wires  is  exceedingly  small  and  their 
inductance  high  (App.  104,  105,  111,  161  to  163). 

In  accordance  with  the  criterion  explained  by  Dr.  Frank, 
therefore,  this  originally  disclosed  condenser-charging  cir¬ 
cuit  is  actually  and  inherently  oscillatory,  even  though  the 
specification  does  not  mention  that  fact,  in  so  many  words, 
as  do  the  specifications  of  applications,  Serial  Nos.  33,733 
and  311,724.  The  holding  to  the  contrary  that  led  to  the 
dissolution  of  Interference  74,402,  was  wholly  erroneous. 

Research-Associate  Germeshausen  and  the  appellant,  in 
person,  moreover,  testified  that  they  actually  set  up  the 
circuit  of  the  said  Fig.  9  prior  to  the  filing  of  application, 
Serial  No.  685,501,  and  that  they  found  that  condenser- 
charging  circuit  to  be  actually  oscillatory,  as  they  expected 
beforehand  that  it  would  be  (App.  164, 178). 

There  is  no  essential  difference,  indeed,  between  the  con- 
denser -charging  circuit  of  this  Fig.  9  and  that  of  Fig.  8  of 
the  Miller  patent  2,073,247  (App.  170).  The  charging  circuit 
for  the  condenser  10  of  this  Fig.  8  (App.  372)  contains 
only  the  inductance  L  with  no  additional  resistance.  Such 
resistance  as  is  found  in  the  condenser -charging  circuit 
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of  this  Fig.  8  is  entirely  the  resistance  inherently  contained 
in  the  inductance  L.  The  rectifier  tube  7  of  the  plaintiff’s 
Fig.  9  corresponds  to  the  rectifier  check  valve  12  of  Fig.  8 
of  this  Miller  patent. 

The  testimony  in  the  Patent  Office,  in  Interference  76,771, 
a  copy  of  which  is  in  evidence  as  Kxhion  14,  and  the  tes¬ 
timony  in  the  suit  in  the  District  Court  for  the  District 
of  Massachusetts,  Cities  Service  Oil  Co.  v.  Edgerton,  supra, 
a  copy  of  which  was  filed  with  the  Patent  Office  (App.  523), 
demonstrated  that  the  charging  circuit  of  the  condenser  26 
of  Fig.  9  of  application,  Serial  No.  685,501,  is  actually  oscil¬ 
latory;  not  only  in  theory,  but  also  by  actual  test.  That 
testimony  was,  in  both  cases,  uncontradicted  and  unim¬ 
peached.  The  opposing  party  Miller  made  no  attempt  to 
shake  that  testimony  by  cross  examination,  and  he  made  no 
attempt  to  offer  opposing  testimony  of  his  own,  by  way  of 
rebuttal. 

| 

The  testimony  was  once  more  repeated  (though  on  a  less 
complete  scale,  in  order  to  conserve  time)  at  the  trial  of 
this  suit.  Though  the  opposing  party  Miller  was  not,  this 
time,  present,  the  solicitor  for  the  Patent  Office  was  fully 
aware  of  what  that  opposing  party,  had  he  been  present, 
would  have  done,  either  by  way  of  cross  examination,  or 
rebuttal,  namely,  nothing. 

Since  the  appellant’s  original  application,  Serial  No. 
685,501,  did  disclose  originally  an  oscillatory  condenser- 
charging  circuit,  as  specified  in  claims  12  and  14,  as  far 
back  as  August  16,  1933,  and  since  application,  Serial  No. 
311,724,  admittedly  (App.  60)  a  continuation-in-part  there¬ 
of,  is  entitled  to  the  filing  date  of  that  original  application, 
none  of  the  said  fact  findings  of  the  District  Court  has  any 
validity  whatever. 

i 

The  appellant  did  seasonably  present  the  exact  said 
claims  12  and  14  in  his  application,  Serial  No.  685,501  as 
claims  86  and  89,  which  were  the  same  as  claims  7  and  14 
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of  the  Miller  patent  2,073,247.  That  was  why  Interference 
74,402  was  declared,  with  these  two  claims  as  counts  12  and 
14  of  the  issue  (App.  255). 

Point  4.  Since  Application,  Serial  No.  311,724,  is  Like¬ 
wise  a  Continuation-in-Part  of  Application,  Serial  No. 
33,733,  Which  Also  Discloses  the  Subject-Matter  of  the 
Said  Claims  12  and  14,  the  Appellant  is  Entitled  to  a  Fur¬ 
ther  Effective  Date  of  Disclosure  of  the  Subject-Matter  of 
Claims  12  and  14  as  of  July  29, 1935,  the  Filing  Date  of  the 
Appellant’s  Said  Application,  Serial  No.  33,733.  This  Was 
Also  Long  Prior  to  the  Said  Issue  Date,  March  9,  1937,  of 
the  Said  Miller  Patent  2,073,247. 

Even  disregarding  application,  Serial  No.  685,501,  how¬ 
ever,  the  appellant  disclosed  the  subject-matter  of  the  said 
claims  12  and  14  in  his  application,  Serial  No.  33,733,  also. 
The  second  finding  of  fact  (App.  66),  indeed,  concedes  that 
application.  Serial  No.  311,724, 

“contains  subject-matter  similar  to  that  of  an  earlier 
application  No.  33,733  filed  by  the  plaintiff  on  July 
29,  1935”, 

prior  to  the  date  of  issue,  March  9, 1937,  of  the  Miller  patent 
2,073,247. 

The  appellant  did  seasonably  claim  the  invention  of  the 
said  claims  12  and  14  in  his  application,  Serial  No.  33,733. 
That  was  why  Interference  76,771  was  declared,  with  counts 
1  to  5  reciting  the  condenser  as  charged  from  either  a 
source  of  direct  current  or  a  source  of  current. 

The  District  Court,  however,  held  (App.  67)  that,  in  ad¬ 
dition  to  these  counts  1  to  5,  which  cover  the  same  subject- 
matter  as  claims  12  and  14,  the  appellant  should  have  pre¬ 
sented,  in  application,  Serial  No.  33,733,  the  precise  word¬ 
ing  of  these  claims  12  and  14,  under  pain  of  forfeiture  for 
failure  to  do  so. 


But  this  is  not  the  law. 
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Point  5.  There  is  No  Requirement  that  a  Party  Shall. 
Copy,  for  Interference  Purposes,  the  Precise  Wording  of 
a  Claim  From  a  Patent;  It  is  Sufficient  If  He  Presents  the 
Subject-Matter  of  the  Claim,  in  Any  Wording. 

In  the  fountain  case,  Chapman  v.  Wintroath,  252  U.  S. 
126,  the  Supreme  Court  held  that  a  party  may  lose  his  right 
to  contest  an  interference  with  a  patent  by  failing  to  copy 
the  claims  thereof  for  a  period  more  than  two  years  after 
the  issue  of  the  patent. 

There  is  no  rule,  however,  that  requires  copying  the 
exact  wording  of  the  claims  of  a  patent.  It  is  sufficient 
if,  within  the  prescribed  period,  the  applicant  present-s 
claims  that  cover  the  same  inventive  subject-matter  as  the 
patented  claims. 

In  Chapman  v.  Beede,  54  App.  D.  C.  209,  296  F.  956,  961, 
for  example,  Beede  was  permitted  to  copy  claims  from  a 
Chapman  patent  more  than  two  years  after  its  issue,  be¬ 
cause  he  had  been  claiming  the  same  invention  during  the 
two-year  period,  though  in  different  terminology.  This 
court  held: 

“This  is  a  question  of  substance  and  not  of:  men* 
form.” 

i 

In  Bancel  v.  Meier,  54  App.  D.  C.  257,  296  F.  1004,  1005, 
the  Court  of  Appeals  of  the  District  of  Columbia  ruled : 

“More  than  two  years  having  elapsed  between  the 
issue  of  the  Meier  patent  and  the  date  when  Bancel 
copied  the  claim,  it  must  appear  that  in  the  original 
application  of  Bancel  there  was  a  claim  for  the  same 
subject-matter  as  the  issue.” 

In  Leonard  v.  Everett,  52  App.  D.  C.  90,  281  F.  594, 
Everett,  though  copying  Leonard’s  apparatus  claims  With¬ 
in  the  two-year  period,  neglected  to  copy  the  method  claims 
until  after  the  two-year  period  had  expired.  The  Court  of 
Appeals  of  the  District  of  Columbia  held  that  the  cielay 
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in  copying  the  method  claims  was  not  prejudicial,  since  the 
apparatus  claims  copied  within  the  two-year  period  recited 
the  same  invention  as  the  method  claims  that  Everett  had 
presented  within  the  two-year  period. 

The  law  in  the  Court  of  Customs  and  Patent  Appeals  is 
the  same,  Jenks  v.  Knight,  90  F.  2d  654,  659: 

“We  think  the  decision  in  the  Beede  Case  was  sound.” 

Though  admittedly  not  the  first  inventor,  Jenks  had  ob¬ 
tained  a  patent  from  which  Knight  copied  claims  in  a  re¬ 
issue  application  more  than  two  years  after  the  issue  of 
the  Jenks  patent.  It  was  held  that  this  was  proper,  since 
Knight  had  been  claiming  substantially  the  same  invention 
within  the  two-year  period,  though  in  other  language.  His 
patent  had  contained  even  broader  claims  and,  p.  660, 

“the  difference  between  them  is  more  in  the  form  of 
expression  than  in  the  inventive  subject-matter  cov¬ 
ered.^ 

The  Court  of  Customs  and  Patent  Appeals  reiterated  its 
position  in  re  Lowry,  93  F.  2d  909,  912 : 

“if  appellant  originally  disclosed  and  claimed  the 
subject-matter  of  the  Hallock  [patent]  claims,  and  con¬ 
tinuously  asserted  his  right  to  a  patent  for  such  sub¬ 
ject-matter  *  *  *  estoppel  does  not  lie/’ 

An  ancient  decision  in  the  Patent  Office  stated  that  “In¬ 
terferences  are  between  things,  and  not  between  words”. 
The  Court  of  Customs  and  Patent  Appeals  re-stated  the 
rule  in  re  Shimer,  69  F.  2d  556,  558: 

“the  interference  in  fact  depends  chiefly  on  the  sub¬ 
ject  matter  disclosed,  and  not  merely  upon  the  lan¬ 
guage  of  the  respective  claims.” 

The  latest  case  on  the  subject  appears  to  be  Thompson 
v.  Hamilton,  152  F.  2d  994,  997,  where  the  Court  of  Cus¬ 
toms  and  Patent  Appeals  approved  the  following  holding 
by  the  Board  of  Appeals  of  the  Patent  Office : 
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“the  rule  does  not  require  him  to  make  the  identical 
claims  of  the  patent  during  this  period;  all  that  is 
required  is  that  he  shall  be  urging  claims  covering  the 
matter  which  is  claimed  in  the  patent  before  the  critical 
period  has  terminated.  *  *  * 

*  *  *  The  difference  is  more  in  the  form  of  expression 
than  in  the  inventive  subject-matter  covered  *  *  * 
claims  3  and  4  are  directed  to  the  essential  features  in 
issue  *  *  *  applicant  *  *  *  was  claiming  the  essential 
features  in  issue  at  all  times.  ” 

This  had  always  previously  been  the  view’  of  the  Board 
of  Appeals  of  the  Patent  Office.  According  to  ex  parte 
Starr,  24  U.  S.  P.  Q.  90,  91,  Starr  had  copied  claim  3  from 
a  Bennett  patent  more  than  two  years  after  its  issue: 

“Starr,  however,  made  broad  claims  dominating  the 
Bennett  construction  in  his  earlier  application  within 
two  years  from  the  grant  of  the  Bennett  patent  and 
has  continuously  claimed  this  broad  subject  matter 
since  that  date.  These  claims  in  our  opinion  are  sub¬ 
stantially  the  same  in  patentable  subject  matter  as 
Bennett’s  claim  3”  (italics  supplied). 

The  Board  of  Appeals  of  the  Patent  Office,  in  that  case, 
therefore,  held  that  no  forfeiture  could  arise  from  a  failure 
to  copy  the  precise  wording  of  the  claims  of  a  patent,  pro¬ 
vided  that  the  substance  is  claimed  in  other  language. 

The  appellant  did  claim  the  substance  of  claims  12  and 
14  in  counts  1  to  5  of  Interference  76,  771. 

Point  6.  The  Appellant  was  Under  No  Duty  to  Present 
the  Said  Claims  12  and  14  by  a  Motion  Under  Rule  109  in 
Interference  76,771. 

In  the  second  conclusion  of  law  (App.  67),  however,  the 
District  Court  held  that  the  appellant  has  forfeited  his 
right  to  claims  12  and  14  for  the  further  reason  that  he  did 
not  file  a  motion  to  include  those  two  claims  12  and  14  as 
specific  additional  counts  in  Interference  76,771. 


\ 
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This,  of  course,  is  contrary  to  the  holdings  in  Blackford 
v.  Wilder  and  ex  parte  Dosch  pp.  38  and  39,  supra. 

In  re  Long,  83  F.  2d  458,  462,  the  Court  of  Customs  and 
Patent  Appeals  remarked 

“that  in  the  Patent  Office  there  has  been  a  gradual  ex¬ 
tension  of  the  so-called  doctrine  of  estoppel.” 

In  Avery  v.  Chase,  101  F.  2d  205,  215,  the  dissenting  opin¬ 
ion  similarly  complained  that 

“•  *  *  it  must  be  conceded  that  this  court  and  the 
Court  of  Appeals  of  the  District  of  Columbia  have 
gone  further  in  applying  these  doctrines  [of  estoppel] 
to  questions  comparable  to  the  one  at  bar  than  have 
the  courts  in  any  other  jurisdiction.  •  #  •” 

Courts  other  than  the  courts  of  the  District  of  Columbia, 
in  the  few  instances  where  the  matter  has  been  brought 
before  them,  have  refused  to  follow  the  lead  of  the  Courts 
of  the  District  of  Columbia,  Sinko  Tool  &  Manufacturing 
Co.  v.  Automatic  Devices  Corporation,  136  F.  2d  186,  190, 
News  Projection  Corporation  v.  Western  Union  Telegraph 
Co.,  38  F.  Supp.  854,  and  Cities  Service  Oil  Co.  v.  Edger- 
ton,  supra.  The  News  Projection  case  overturned  the  re¬ 
sult  arrived  at  by  the  'Court  of  Customs  and  Patent  Ap¬ 
peals  in  Dirkes  v.  Eitzen,  103  F.  2d  520,  relied  upon  by  the 
Patent  Office  in  this  case  (App.  572). 

The  Board  of  Interference  Examiners  of  the  Patent 
Office  has  now  ruled,  Drew  v.  Cleef,  56  U.  S.  P.  Q.  478,  480: 

“Eventually,  therefore,  it  appears  that  the  dictum  of 
the  Dirkes  et  al.  v.  Eitzen  case  will  be  restricted  rather 
than  extended.” 

Attention  is  invited  to  the  Report  of  the  Patent  Office 
Advisory  Committee  to  the  Secretary  of  Commerce,  dated 
November  2, 1934,  448  O.  G.  267 : 

“Another  ground  of  persistent  and  widespread  com¬ 
plaint  is  found  in  the  application  of  the  doctrine  of 
estoppel  in  interference  practice.  The  application  of 
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this  doctrine,  it  appears,  has  been  greatly  enlarged  by 
judicial  procedure,  over  the  vigorous  protests  of  the 
Bar  and  of  the  public.  *  *  *  The  extent  to  which  the 
Patent  Office  has  applied  the  doctrine  of  estoppel  in 
its  interpretation  and  application  of  its  rules  of  prac¬ 
tice  has  worked  great  hardship  and  the  patent  bar  re¬ 
gards  it  as  of  prime  importance  that  adequate  relief 
be  afforded.” 

It  is  believed  that  the  District  Court,  in  the  present  case, 
has  gone  farther  than  has  heretofore  been  traveled  by  any 
other  court  in  the  land  anywhere. 

The  District  Court  did  not  state  whether  it  based  its 
holding  of  forfeiture  upon  the  ground  of  res  judicata  or 
that  of  estoppel  in  pais,  but  the  holding  can  not  be  sup¬ 
ported  on  either  ground. 

A.  The  District  Court's  Decision  Can  Not  Be  Justi¬ 
fied  Under  the  Principle  of  Res  Judicata. 

The  District  Court’s  holding  could  not  be  justified  under 
the  principle  of  res  judicata  because  the  appellant  was  the 
prevailing  party  in  Interference  7-6,771,  the  issue  of  which 
covered  the  same  subject-matter  as  the  said  claims  12  and 
14. 

In  News  Projection  Corporation  v.  Western  Union  Tele¬ 
graph  Co.,  supra,  at  p.  857,  it  was  held,  in  a  case  where 
there  was  a  failure  to  move  under  Rule  109,  that 

“As  to  the  doctrine  of  res  ad  judicata,  I  cannot  see 
how  it  can  be  applied  here  at  all.” 

The  principle  of  res  judicata  was  correctly  applied 
against  the  losing  party  Miller ;  that  is  the  reason  why,  as 
explained  on  p.  11,  supra,  the  Miller  reissue  patent!  22,- 
572  issued  without  these  two  claims  12  and  14. 

In  American  Viscose  Corp.  v.  Coe,  70  App.  D.  C.  328, 
106  F.  2d  849,  851,  the  Court  of  Appeals  of  the  District 
of  Columbia  held  that,  after  one  of  the  parties  to  an  in- 
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terference  has  abandoned  the  claims  in  issue,  a  denial  of 
the  claims  to  the  opposing  party 

“  would  be  a  denial  of  patent  on  purely  formal  rather 
than  substantial  grounds.” 

The  Long  decision  was  also  based,  in  part,  upon  the  fact 
that  the  opposing  parties  had  (p.  462) 

“disclaimed  the  broad  invention  or  by  their  conduct 
clearly  conceded  that  in  any  event  they  could  not  be 
regarded  as  its  first  inventor.” 

The  true  logic  of  the  situation  is  believed  to  be  that,  after 
an  interference  has  been  decided,  the  slate  is  wiped  clean 
of  all  technicalities  that  would  preclude  the  winner  from 
enjoying  the  full  fruits  of  his  victory.  Any  patentable 
claims  for  the  same  invention  as  that  litigated  in  the  in¬ 
terference  should  thereafter  be  treated  exactly  as  if  they 
had  never  before  appeared  in  the  record,  for  they  repre¬ 
sent  valuable  property  having  no  rightful  owner  other 
than  the  victor  in  the  interference. 

B.  The  District  Court's  Decision  Can  Not  Be  Justi¬ 
fied  Under  the  Principle  of  Estoppel  in  Pais. 

The  District  Court’s  holding  could  not  be  supported  un¬ 
der  the  principle  of  estoppel  in  pais  either  because,  in  In¬ 
ternational  Cellucotten  Products  Co.  v.  Coe,  66  App.  D.  C. 
248,  85  F.  2d  869,  870,  the  Court  of  Appeals  of  the  District 
of  Columbia 

“characterized  estoppel  arising  out  of  omission  to  as¬ 
sert  claims  in  an  interference  proceeding  as  estoppel 
by  judgment,  not  as  estoppel  in  pais;  that  is,  the  court 
has  applied  the  doctrine  of  res  judicata .” 

This  was  in  conformity  to  the  ruling  in  re  Martin,  48  App. 
D.  C.  187,  189.  The  Court  of  Appeals  of  the  District  of 
Columbia  there  refused  to  apply  the  doctrine  of  res  judi¬ 
cata y  because  there  had  not  been  any  award  of  priority  in 
favor  of  the  party  Goodrum,  the  only  other  party  whose 
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application  had  supported  the  claims  that  Martin  sought  to 
obtain. 

The  Court  of  Appeals  of  the  District  of  Columbia  has 
consistently  adhered  to  its  ruling  in  the  Cellucotton  case, 
American  Cyanamid  Co.  v.  Coe,  70  App.  D.  C.  330,  106  F. 
2d  851,  854: 

“It  was  not  intended  by  the  duPont  case  [E.  I.  duPont 
DeNemours  v.  Coe,  67  App.  D.  C.  42,  89  F.  2d  679]  to 
overrule  the  Cellucotton  case.” 

Altogether  aside  from  the  ruling  in  the  'Cellucotton  case, 
if  the  appellant’s  right  to  claims  12  and  14  is  to  be  denied 
upon  the  ground  of  estoppel  in  pais,  it  would  have  to  be 
shown  that  the  appellant  has  committed  some  act,  or  has 
omitted  to  perform  some  act,  as  a  result  of  which  it  would 

i 

be  inequitable  to  allow  these  two  claims  12  and  14  to  him. 

In  News  Projection  Corporation  v.  Western  Union  Tele¬ 
graph  Co.,  supra,  at  p.  856,  the  court  remarked: 

i 

“On  the  merits  the  Patent  Office  record  discloses 
that  Eitzen  was  the  prior  inventor  of  the  subject  mat¬ 
ter  of  the  three  counts  in  interference  and  unless  lie  or 
his  assignee,  by  act  or  failure  to  act,  had  violated  a 
statute,  or  wilfully  caused  the  defendant  ‘to  change 
its  position’  by  fraud,  there  seems  no  reason  why  in 
all  good  conscience  the  matter  should  be  decided  6n  a 
tenuous  technicality. 

It  is,  of  course,  difficult  to  define  the  term  ‘estoppel’ 
in  such  a  way  as  to  cover  all  possible  cases,  but  in  gen¬ 
eral  it  may  be  observed,  as  was  said  in  Williams  v. 
Neely,  8  Cir.,  134  F.  1,  11,  69  L.  R.  A.  232,  by  Judge 
Sanborn:  ‘The  indispensable  elements  of  an  estoppel 
are  ignorance  of  the  party  who  invokes  the  estoppel, 
a  representation  by  the  party  estopped  which  mis¬ 
leads,  and  an  innocent  and  deleterious  change  of  posi¬ 
tion  in  reliance  upon  that  representation.  *  *  *’ 

Nor  does  it  appear  that  there  was  any  fraud  or  mis¬ 
representation  to  create  an  equitable  estoppel,  or  of  an 
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estoppel  based  on  res  adjudicata  or  other  legal 
grounds.  Clearly  the  defendant’s  position  likewise 
was  not  impaired  by  the  failure  of  the  plaintiff  to  move 
under  Rule  109.” 

The  court  added  that  Rule  109  is  not  mandatory.  As¬ 
suming,  however,  that  the  rule  were  even  mandatory,  the 
Court  of  Appeals  of  the  District  of  Columbia  held,  in  re 
Martin,  supra,  that,  in  that  case,  the  failure  of  the  appel¬ 
lant  to  move  under  Rule  109  had  not  injured  anyone  and 
there  could  not,  therefore,  be  any  equitable  estoppel. 

Attention  is  invited  also  to  in  re  Long,  supra ,  at  p.  463 : 

“the  doctrine  has  been  applied  by  the  courts  only  when 
it  would  be  inequitable  for  some  inventor  other  than 
the  first  to  lose  his  reward  to  his  less  deserving  ad¬ 
versary.” 

The  appellee  can  point  to  no  commission  or  omission  on 
the  part  of  the  appellant  as  a  result  of  which  it  would  be 
inequitable  to  allow  the  said  claims  12  and  14  to  him.  As 
the  Court  of  Appeals  of  the  District  of  Columbia  stated,  in 
Chapman  v.  Beede,  supra,  at  p.  959, 

“Beede’s  failure  to  copy  these  claims  within  two  years 
from  the  issuance  of  the  Chapman  patent  could  result 
in  no  prejudice  to  the  public,  because,  irrespective  of 
this  interference,  his  earlier  application  would  have 
matured  into  a  patent  carrying  claims  of  the  same 
scope.” 

The  Court  of  Customs  and  Patent  Appeals  continued,  in 
the  Long  case,  p.  463 : 

“The  so-called  bar  or  estoppel  applied  by  the  Patent 
Office,  to  have  any  basis  in  law  whatever,  must  rest  up¬ 
on  the  fact  that  to  otherwise  hold  would  be  visiting  an 
injustice  upon  some  one,  and  that  the  injustice  arose 
from  the  conduct  of  the  appellant.  This  record  does 
not  warrant  the  conclusion  that  appellant’s  conduct 
was  tainted  with  bad  faith  or  resulted  in  injury  to  an 
interference  adversary  or  to  anyone  else.  •  •  • 

It  is  too  well  settled  to  require  extended  citation  of 
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authority  that  estoppels,  and  bars  not  created  by 
statute,  when  interposed  against  statutory  rights,  are 
not  favored  by  the  courts.  They  should  never  be  ap¬ 
plied  except  where  the  facts  upon  which  such  doctrines 
are  based  are  clear  and  definite  and  never  on  suppo¬ 
sitious,  conjectural  or  hypothetical  premises.” 

The  second  conclusion  of  law,  therefore,  can  be  supported 
neither  on  the  ground  of  res  judicata  nor  that  of  estoppel 
in  pais. 

Point  7.  The  Appellant  Made  No  Election  by  Prosecut¬ 
ing  the  Said  Claims  12  and  14  in  Application,  Serial  No. 

33.733. 

The  District  Court’s  third  ground  (App.  67)  for  its  hold¬ 
ing  that  the  appellant  has  forfeited  his  right  to  the  said 
claims  12  and  14  was  that  the  appellant  had  allegedly  elect¬ 
ed  to  prosecute  those  two  claims  in  application,  Serial  No. 

33.733,  and  had  thereafter  abandoned  them,  after  final  re¬ 
jection.  This  holding  was  apparently  based  upon  the  third 
finding  of  fact,  to  the  effect  that 

“An  appeal  to  the  Board  of  Appeals  was  filed  but  was 
dismissed  because  of  the  plaintiff’s  failure  to  prose¬ 
cute  it,  and  the  plaintiff  thereafter  canceled  the  claims 
above  referred  to.” 

It  is  well  established  that,  by  presenting  claims  to  sub¬ 
ject-matter  in  one  application,  an  applicant  does  not  there¬ 
by  lose  the  right  to  transfer  those  claims  to  another  appli¬ 
cation.  Any  other  practice  would  lead  to  double  patenting. 
The  Patent  Office  is  continually  calling  upon  applicants  to 
maintain  lines  of  division  between  their  applications.  One 
such  requirement  was  in  the  very  first  Office  letter  in  the 
appellant’s  original  application,  Serial  No.  685,501  (App. 
229).  To  comply  with  these  requirements,  it  becomes  con¬ 
tinually  necessary  to  transfer  claims  from  one  application 
to  another. 


i 
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Point  8.  The  Appellant  Did  Not  Abandon  the  Said 
Claims  12  and  14. 

The  District  Court,  did  not,  therefore,  intend  to  hold  that 
the  presentation  of  claims  12  and  14  in  application,  Serial 
No.  33,733,  constituted  an  election  that  would  prevent  the 
appellant  from  later  presenting  the  claims  in  application, 
Serial  No.  311,724.  The  holding  as  to  election  was  merely 
an  inducement  toward  the  holding  of  abandonment. 

Abandonment,  however,  is  a  question  of  fact.  The  only 
alleged  fact  relied  upon  in  support  of  the  holding  as  to 
abandonment  was  the  bef ore-mentioned  (p.  53,  supra) 
allegation  that  the  appellant  cancelled  the  claims  after  the 
dismissal  of  his  appeal,  upon  a  technicality,  by  the  Board 
of  Appeals. 

But  that  cancellation  was  accompanied  by  a  simultaneous 
restoration  of  the  claims,  under  another  numbering.  As 
explained  on  pp.  13  and  14,  supra ,  this  cancellation  and 
restoration  were  effected,  at  the  suggestion  of  the  As¬ 
sistant  Commissioner  himself,  for  the  convenience  of  the 
Office,  and  the  claims  are  still  on  file  in  application,  Serial 
No.  33,733,  under  the  new  numbering. 

Far  from  abandoning  the  subject-matter  of  claims  12  and 
14,  the  appellant  has  consistently,  persistently  and  continu¬ 
ously  laid  claim  to  it  from  the  beginning,  despite  adverse 
holdings  in  Interference  74,402  and  all  three  applications, 
Serial  Nos.  685,501,  33,733  and  311,724. 

Point  9.  The  Issues  of  Election  and  Abandonment  Were 
Not  Supported  by  the  Pleadings. 

The  holding  of  election  and  abandonment  was  not  sup¬ 
ported  by  the  pleadings,  and  came  as  a  complete  surprise. 

Paragraph  35  of  the  answer  (App.  63)  alleges,  for  ex¬ 
ample,  estoppel  by  reason  of  the  failure  of  the  appellant 
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to  move  the  addition  of  the  said  claims  12  and  14  in  In¬ 
terference  76,771,  as  discussed  under  Point  6,  p.  47,  supra , 
but  it  does  not  allege  any  estoppel  by  reason  of  election  or 
abandonment.  The  appellant  was  without  notice  there¬ 
fore,  that  this  issue  was  even  going  to  be  raised  and,  ac¬ 
cordingly,  made  no  attempt  to  meet  it. 

As  stated  in  United  States  v.  Johns-Manville,  67  F.  Supp. 
291,  293 : 

“The  object  of  the  pleading  is  to  give  the  opposite 
party  notice  of  the  claim  that  will  be  made  against 
him  or  the  defense  that  will  be  interposed.  ’ ’ 

■  See  also 

Consolidated  Edison  Co.  v.  National  Labor  Re¬ 
lations  Board,  305  U.  S.  197,  235. 

i 

The  appellant  was  not  notified  of  this  ground  of  decision 
even  at  the  trial.  The  solicitor  for  the  defendant,  at  the 
very  close  of  the  trial,  made  a  last-minute  offer  in  evidence 
of  a  group  of  documents^  without  furnishing  copies  to  the 
plaintiff  (App.  202).  The  plaintiff  naturally  assumed  that 
those  documents  were  the  same  as  were  set  up  in  para¬ 
graph  35  of  the  answer  (App.  63,  64).  He  was  not  notified 
that  documents  additional  to  those  set  up  in  the  answer 
were  being  offered  in  evidence,  or  that  a  decision  would  be 
rested  thereon,  without  previous  notice,  whether  by  the 
pleadings  or  otherwise.  The  decision  on  these  grounds, 
therefore,  came  to  the  appellant  as  a  complete  surprise. 

The  holding  of  abandonment  was  based  upon  one  of  those 
documents,  without  any  previous  information  to  the  appel¬ 
lant  as  to  what  this  document  contained  or  what  it  was 
intended  to  prove.  It  became  necessary  for  the  plaintiff, 
after  the  decision,  to  obtain  the  solicitor’s  consent  to  amend 
one  of  the  documents,  which  was  only  a  part  document,  so 
as  to  add  additional  parts  thereto  (App.  68),  in  order  to 
show  a  state  of  facts  different  from  those  underlying  the 
decision.  j 
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But  the  decision  should  never  have  been  rendered  in  the 
first  place,  because  not  supported  by  the  pleadings. 

Point  10.  The  Decision  of  the  District  Court  Is  Arbi¬ 
trary  and  Capricious,  Is  Contrary  to  All  the  Evidence,  and 
Is  Unsupported  by  Any  Evidence  Whatever. 

Attention  is  invited  to  the  discussion  of  this  topic  in  the 
concluding  pages  of  the  companion  briefs  in  appeals  9361 
and  9362. 

The  District  Court,  completely  abdicating  its  judicial 
functions,  in  this  case,  too,  permitted  the  solicitor  for  the 
Commissioner  of  Patents  to  decide  an  appeal  from  the 
holdings  of  the  same  Commissioner  of  Patents.  In  the 
present  case,  indeed,  the  District  Court  even  permitted  the 
Commissioner  of  Patents  to  go  to  the  extent  even  of  rul¬ 
ing  upon  an  issue  that  was  not  supported  by  the  pleadings, 
as  to  which  the  appellant  had  not  been  notified  that  it  would 
be  raised,  and  as  to  which  the  appellant  had  not,  therefore, 
even  been  heard. 

The  District  Court  had  not  the  slightest  idea  as  to  what 
it  was  ruling  upon  in  its  Informal  Memorandum  relating 
to  that  issue.  Misunderstanding  what  was  contained  in  the 
the  brief  for  the  Commissioner,  the  District  Court  worded 
the  Informal  Memorandum  as  follows  (App.  66) : 

“The  plaintiff  *  *  *  is  estopped  *  *  #  (3)  for  that  plain¬ 
tiff  elected  to  prosecute  the  claims  in  application  No. 
33,733.” 

As  explained  on  p.  53,  supra,  however  there  is  no  es¬ 
toppel  arising  out  of  mere  election  to  present  claims  in  one 
application  rather  than  another. 

i 

In  the  third  conclusion  of  law,  the  solicitor  for  the  Com¬ 
missioner  corrected  the  District  Court’s  misunderstanding; 
the  solicitor  based  the  estoppel,  not  on  the  ground  of  elec¬ 
tion,  but  rather  on  a  combination  of  the  two  acts  of  elec¬ 
tion  and  abandonment  (App.  67). 
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But  the  fact  is  that  the  District  Court  did  not  give  the 
personal  attention  to  these  cases  to  which  the  appellant 
was  entitled. 

In  Saginaw  Broadcasting  Co.  v.  Federal  Communica¬ 
tions  Commission,  68  App.  D.  C.  282,  96  F.  2nd  554,  559,  the 
Court  of  Appeals  for  the  District  of  Columbia  explained 
that 

“The  requirement  that  courts  *  *  *  shall  make  find¬ 
ings  of  fact,  is  a  means  provided  by  Congress  for  guar¬ 
anteeing  that  cases  shall  be  decided  according  to  the 
evidence  and  the  law,  rather  than  arbitrarily  or  from 
extra  legal  considerations.” 

But  this  safeguard  becomes  wholly  lost  when  the  court  pre¬ 
pares  an  Informal  Memorandum  by  merely  copying  from 
the  brief  of  the  solicitor  for  the  defendant,  without  looking 
into  the  merits  for  itself,  and  then  obligingly  puts  its  name 
to  findings  of  fact  and  conclusions  of  law  prepared  bv  the 
solicitor,  without  any  investigation  for  itself  as  to  whether 
the  pleadings  and  the  record  support  them. 

In  National  Savings  and  Trust  Co.  v.  Shutack,  78  A^pp. 
D.  C.  232,  139  F.  2d  371,  the  District  Court  decided  the 
case  without  making  any  findings,  and  the  Court  of  Appeals 
of  the  District  of  Columbia  commented: 

“Under  the  circumstances  it  is  impossible  to  deter¬ 
mine  why  the  trial  court  acted  as  it  did.” 

In  the  present  case,  the  District  Court  did  exactly  the  same 
thing  except  that,  instead  of  refusing  to  make  any  findings, 
it  copied  the  findings  prepared  by  the  defendant,  but  with¬ 
out  making  any  study  of  its  own.  It  is  still 

“impossible  to  determine  why  the  trial  court  acted  as 
it  did.”  ! 

At  the  close  of  the  trial,  the  District  Court  stated  that 
it  would  entertain  either  oral  argument  or  a  brief,  but 
not  both,  and  that  it  preferred  a  brief  (App.  202).  With  a 
brief  before  it,  a  District  Court  may  avoid  the  necessity  of 
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finding  facts  ‘‘substantially  as  claimed  by  the  defendant,” 
as  in  Schilling  v.  Schwitzer-Cummins  Co.,  79  App.  D.  C. 
20, 142  F.  2d  82, 83.  It  may  copy  from  the  brief,  instead. 

The  District  Court  completely  ignored  the  uncontra¬ 
dicted,  unimpeached  and  undisputed  testimony  to  the  effect 
that  Fig.  9  of  application,  Serial  No.  685,501,  does  disclose 
an  oscillatory  condenser -charging  circuit,  and  failed  to 
state  why. 

It  is  therefore  respectfully  submitted  that  the  decision  of 
the  District  Court  should  be  reversed. 

Respectfully  submitted, 

DAVID  RINES, 

Attorney  for  the  Appellant. 

Frank  N.  Dahn, 

Of  Counsel. 
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<Hmteb  States  Court  of  Appeals 

DISTRICT  OF  COLUMBIA 

Appeal  No.  9361 

Harold  E.  Edgerton,  appellant 

v. 

Casper  W.  Ooms,  Commissioner  of  Patents,  appellee 

APPEAL  FROM  THE  JUDGMENT  OF  THE  DISTRICT  COURT  OF  THE 
UNITED  STATES  FOR  THE  DISTRICT  OF  COLUMBIA 


BRIEF  FOR  CASPER  W.  OOMS,  COMMISSIONER  OF  PATENTS, 

APPELLEE 


INTRODUCTION 

This  is  an  appeal  from  the  judgment  of  the  District 
Court  of  the  United  States  for  the  District  of  Colum¬ 
bia  (30) 1  dismissing  the  complaint  in  an  action  under 
R.  S.  4915  (U.  S.  C.,  title  35,  sec.  63)  in  which  the 
appellant  sought  to  have  the  Court  authorize  the 
allowance  of  a  patent  containing  claims  74,  76  to  81, 
inclusive,  and  222  of  his  application  No.  685,501  for 
patent  on  an  electric  system  for  stroboscopic  appara¬ 
tus.  The  complaint  also  requested  that  the  Court  hold 
that  the  appellant  was  entitled  to  make  certain  amend¬ 
ments  to  the  drawings  and  specifications  of  his  appli¬ 
cation. 


The  numbers  in  parentheses  refer  to  pages  of  the  appendix. 

(1) 
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APPELLANT’S  APPLICATION 

The  system  disclosed  by  the  appellant’s  application 
is  one  in  which  repeated  flashes  of  light  are  produced 
for  viewing  moving  objects.  The  light  flashes  are  pro¬ 
duced  between  the  electrodes  of  a  mecury  vapor  tube, 
j  Current  for  these  flashes  is  supplied  by  the  battery  and 
condenser  and  the  time  at  which  the  tube  will  flash  is 
determined  by  the  passing  of  the  current  through  an 
auxiliary  electrode  of  the  mercury  vapor  tube,  which 
current  so  affects  the  tube  that  a  spark  will  jump  be¬ 
tween  its  main  electrodes.  Current  to  the  auxiliary 
electrode  is  supplied  by  the  secondary  coil  of  a  trans- 
'  former,  so  that  the  energization  of  the  primary  coil 
of  this  transformer  will  control  the  flashing  of  the 
light.  This  primary  coil  is  supplied  with  current 
from  a  battery  and  condenser  through  a  circuit  which 
includes  a  so-called  thyratron  tube.  This  tube  inter¬ 
rupts  the  flow  of  current  to  the  primary  coil  at  times 
which  are  controlled  by  an  oscillating  device. 

APPEALED  CLAIMS 

The  appealed  claims  appear  on  pages  3,  4,  5,  and  8 
of  the  appendix. 

SUMMARY  OF  ARGUMENT 

1.  Claim  222  is  not  supported  by  the  disclosure  of 
the  appellant’s  application  here  involved. 

2.  The  appellant  is  barred  by  the  doctrine  of  res 
judicata  from  obtaining  the  allowance  of  any  of 
claims  74  and  76  to  81,  inclusive. 

3.  The  appellant’s  application  here  involved  will 
not  support  any  of  claims  74  and  76  to  81,  inclusive. 
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4.  The  appellant  is  not  entitled  to  a  decree  in  this 
action  authorizing  or  directing  the  entry  of  any 
amendment  to  his  application. 

ARGUMENT 

Claim  222  of  the  application  here  involved  has  been 
refused  solely  on  the  ground  that  it  is  not  supported 
by  the  disclosure  of  the  application,  or  in  other  words, 
that  it  represents  an  attempt  to  claim  something  which 
the  appellant  did  not  disclose  to  the  Patent  Office  when 
he  filed  his  application.  Claims  74  and  76  to  81,  in 
elusive,  have  been  rejected  on  this  ground  and  also  on 
the  ground  of  res  judicata. 

Claim  222  was  copied  from  the  patent  to  Slepian 
No.  2,327,971  (415),  in  which  it  appears  as  claim  63. 
This  claim  has  been  rejected  solely  on  the  ground  that 
it  is  not  supported  by  the  original  disclosure  of  the 
appellant’s  application  here  involved.  It  is  incum¬ 
bent  on  one  who  copies  a  claim  from  a  patent  to  show 
a  clear  basis  for  it  in  his  disclosure,  and  all  doubts 
as  to  his  right  to  make  it  should  be  resolved  against 
him  ( Lindley  v.  Shepherd,  58  App.  D.  C.  31,  24  F. 
(2d)  606).  The  burden  on  the  present  appellant  is 
increased  by  the  fact  that  two  Patent  Office  tribunals 
have  decided  adversely  to  him  as  to  his  right  to  make 
this  claim,  and  that  such  decisions  should  be  sustained 
here  if  they  are  found  to  have  a  rational  basis  ( Abbott 
et  al.  v.  Coe  et  al.,  71  App.  D.  C.  195, 109  F.  (2d)  449; 
Radtke  et  al.  v.  Coe  et  al.,  74  App.  D.  C.  251,  122  F. 
(2d)  937).  Further,  this  case  is  a  technical  one,  and 
in  such  cases  the  courts  have  been  especially  reluctant 
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to  disturb  the  decisions  of  the  Patent  Office  tribunals, 
which  are  presumed  to  be  expert  in  such  matters 
{Gold  v.  Gold,  34  App.  D.  C.  229;  Seeberger  v.  Dodge, 
24  App.  D.  C.  476;  Dreyfus  v.  Lilienfeld,  49  F.  (2d) 
1044,  18  C.  C.  P.  A.  1526;  In  re  Wuertz  et  cd.,  110 
F.  (2d)  854). 

Claim  222  calls  for  a  discharge  device  having  “a 
plurality  of  principal  electrodes’ ’  which,  in  any  at¬ 
tempt  to  read  the  claim  on  the  appellant’s  device  must 
be  the  electrodes  4  and  6.  The  claim  then  calls  for 
“an  oscillatory  circuit  including  said  principal  elec¬ 
trodes,”  and  it  is  this  feature  which  has  been  held 
not  to  be  disclosed  by  the  appellant’s  application. 
This  holding  finds  clear  support  in  the  statement  in 
the  appellant’s  application,  as  filed  (213)  that  “The 
condenser  discharge  through  the  mercury  vapor  lamp 
2  [which  includes  the  principal  electrodes  4  and  6] 
would  be  oscillatory  except  for  the  fact  that  the  tube  2 
is  a  rectifier  and  allows  current  to  flow  only  from  the 
anode  6  to  the  cathode  4.”  This  is  obviously  a  state¬ 
ment  that  the  discharge  and  the  current  are  not,  and 
cannot  be  oscillatory.  It  is  evident,  therefore,  that 
the  Patent  Office  holding  as  to  claim  222  is  correct. 

It  was  suggested  by  the  plaintiff’s  witnesses,  espe¬ 
cially  Dr.  Frank  that,  although  the  current  could  not 
oscillate,  the  voltage  might  do  so.  Even  assuming  this 
to  be  correct,  the  plaintiff  should  not  be  permitted  to 
make  claim  222,  since  this  claim  is  not  limited  to 
voltage,  but  states  that  the  circuit  is  oscillatory.  If 
the  voltage  oscillates,  while  the  current  does  not,  there 
is  at  least  as  much  basis  for  calling  the  circuit  non- 
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oscillatory  as  there  is  for  calling  it  oscillatory.  The 
matter  therefore,  at  best,  is  no  more  than  doubtful, 
and  doubts,  as  above  noted,  must  be  resolved  against 
the  appellant.  The  same  is  true  of  Dr.  Frank’s  some¬ 
what  metaphysical  suggestion  that  a  circuit  might  be 
oscillatory  even  though  no  oscillations  could  take  place 
in  it.  This  is  certainly  not  the  ordinary  interpreta¬ 
tion  of  language.  Such  a  circuit  can  no  more  be  con¬ 
sidered  oscillatory  than  a  body  which  tends  to  fall 
but  which  is  held  up  by  a  rope  can  be  considered  a 
falling  body. 

Finally,  even  the  voltage  in  the  appellant’s  circuit 
does  not  oscillate,  in  any  proper  sense  of  the  term. 
Dr.  Frank  suggested  that  a  single  change  from  posi¬ 
tive  to  negative  voltage  might  be  considered  an  oscilla¬ 
tion.  However,  an  oscillation  clearly  requires  a  back 
and  forth  movement,  and  the  term  is  not  satisfied  by 
a  change  in  one  direction  only,  as  from  positive  to 
negative  voltage. 

It  is  submitted  that  the  appellant  has  clearly  failed 
to  show  any  such  error  in  the  Patent  Office  decisions 
as  to  claim  222  as  would  justify  setting  them  aside. 
On  the  contrary,  it  is  thought  that  there  is  no  reason¬ 
able  basis  for  holding  that  the  appellant,  contrary  to 
the  express  language  of  his  specification,  is  entitled  to 
make  this  claim. 

The  appellant  urges  that  the  Patent  Office,  in  other 
cases,  has  taken  actions  inconsistent  with  its  present 
holding  as  to  claim  222.  This  contention  is  purely 
argumentative,  since  the  Office  has  not  held  that  any 
claim  identical  with  claim  222  is  readable  on  the  appli- 
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cation  here  involved.  Moreover,  the  question  pre¬ 
sented  here  must  be  decided  on  its  own  merits  and 
not  on  the  premise  that  a  Patent  Office  holding  on 
some  other  matter  is  infallible  ( Dyer  v.  Coe,  125  F. 
(2d)  192,  75  U.  S.  App.  D.  C.  125;  Sharp  v.  Coe,  75 
U.  S.  App.  D.  C.  118,  125  F.  (2d)  185;  In  re  Grider 
et  al.,  129  F.  (2d)  568,  29  C.  C.  P.  A.  1079 ;  Fessenden 
v.  Coe,  69  App.  D.  C.  193,  99  F.  (2d)  426).  Accord¬ 
ingly,  even  if  the  prior  Patent  Office  holdings  referred 
to  by  the  appellant  were  squarely  in  conflict  with  that 
under  consideration  here,  they  would  not  be 
controlling. 

The  primary  rejection  of  claims  .74  and  76  to  81, 
inclusive,  is  on  the  ground  of  res  judicata.  As  shown 
by  the  record  (263-274)  these  claims  were  finally  re¬ 
jected  by  the  primary  examiner  and  this  rejection  was 
affirmed  by  the  Board  of  Appeals  in  1941.  The  ap¬ 
plicant  neither  appealed  to  the  Court  of  Customs  and 
Patent  Appeals  nor  filed  a  suit  under  R.  S.  4915 
within  the  time  allowed  by  law  for  such  action  after 
the  decision  of  the  Board  (Finding  of  Fact  No.  3, 
Appendix,  page  29),  and  these  claims  have  therefore 
been  rejected  on  the  ground  that  the  Board’s  decision 
has  now  become  res  judicata.  This  question  may  be 
said  to  involve  two  points;  first  whether  the  Board’s 
decision  of  1941  was  a  final  one  and  second  whether 
a  final  decision  of  the  Patent  Office  is  res  judicata. 

As  to  the  first  point,  it  is  evident  that,  if  the  ap¬ 
pellant  was  entitled  to  appeal  or  to  file  a  complaint 
under  R.  S.  4915  on  the  basis  of  the  Board’s  1941 
decision,  and  if  he  failed  to  do  so  within  the  time 
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allowed  by  law,  then  the  decision  became  final.  Since 
it  is  admitted  that  no  appeal  was  taken,  and  since  no 
suit  under  R.  S.  4915  was  instituted  within  six  months 
of  that  decision,  which  is  the  time  expressly  provided 
for  such  action  by  that  statute,  the  question  as  to 
finality  of  the  decision  depends  simply  upon  whether 
or  not  the  decision  was  of  such  a  nature  that  appeal  or 
an  action  under  R.  S.  4915  would  lie  from  it.  The 
appellant’s  contention  that  these  remedies  would  not 
lie  is  based  on  the  fact  that  the  decision  did  not  ad¬ 
judicate  all  the  claims  of  the  application,  so  that  the 
entire  application  could  not  have  been  finally  disposed 
of  on  review  by  the  Court. 

So  far  as  appeal  to  the  Court  of  Customs  and  Pat¬ 
ent  Appeals  is  concerned,  such  a  contention  is  clearly 
untenable.  R.  S.  4911,  which  governs  such  appeals, 
provides  that  they  will  lie  “If  any  applicant  is  dis¬ 
satisfied  with  the  decision  of  the  Board  of  Appeals.” 
This  statute  contains  no  condition,  express  or  implied, 
to  the  effect  that  all  claims  of  the  application  must 
have  been  finally  passed  upon,  and  the  Court  of 
Customs  and  Patent  Appeals  has  repeatedly  enter¬ 
tained  appeals  in  cases  in  which  all  questions  and 
claims  have  not  been  finally  disposed  of  in  the  Pat¬ 
ent  Office  {In  re  Grillam,  17  C.  C.  P.  A.  877 ;  In  re 
Rundell,  19  C.  C.  P.  A.  932,  55  F.  (2d)  450;  In  re 
Robertshaw,  22  C.  C.  P.  A.  939,  75  F.  (2d)  203). 
It  is  evident,  therefore,  that  the  appellant  had  a  right 
of  appeal  from  the  1941  decision  of  the  Board. 

As  regards  the  right  of  an  applicant  to  file  an  action 
under  R.  S.  4915  when  all  questions  and  claims  have 
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not  been  finally  disposed  of,  the  recent  decision  of  the 
United  States  Supreme  Court  in  The  Hoover  Co.  v. 
Coe,  No.  486,  Decided  April  30,  1945,  65  U.  S.  P.  Q. 
180,  325  U.  S.  79,  is  thought  to  be  controlling.  In 
that  case,  as  shown  by  the  Court’s  decision,  “a  num¬ 
ber  of  claims”  were  presented  which  were  “copied 
or  substantially  copied  from  several  later  patents  in 
order  to  provoke  interferences  therewith  and  a  contest 
as  to  priority  of  invention.”  The  Court’s  decision 
states  that  the  examiner  rejected  “four  of  the  claims” 
from  which  it  is  clear  that  other  claims  were  not  re¬ 
jected  and  that  interferences  were  declared,  and  this 
fact  also  appears  from  the  record  of  the  case  in  the 
United  States  Court  of  Appeals  for  the  District  of 
Columbia,  where  it  was  Appeal  No.  8602.  It  is  thus 
clear  that  when  the  action  under  R.  S.  4915  was  filed  in 
that,  ease,  all  the  issues  involved  had  not  been  finally 
determined,  first  because  interferences  were  pending 
on  certain  claims  and  secondly  because,  if  the  claims 
involved  in  the  complaint  had  been  allowed  by  the 
Court,  a  further  interference  would  have  been  neces¬ 
sary  on  those  claims.  Notwithstanding  these  facts,  the 
Supreme  Court  held  that  since  the  Patent  Office  had 
“finally  denied  a  patent  on  the  claims  presented”  an 
action  could  be  maintained  under  R.  S.  4915,  although 
such  action  could  not  finally  determine  the  appli¬ 
cant’s  right  to  a  patent,  even  on  the  claims  involved 
in  the  complaint.  That  decision  seems  to  be  clearly  in 
point  here,  and,  in  view  thereof,  it  is  evident  that  the 
appellant  could  have  filed  an  action  on  the  basis  of  the 
Board’s  1941  decision  and  that,  when  he  failed  to  do 
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so,  and  failed  to  appeal  to  the  Court  of  Customs  and 
Patent  Appeals  within  the  time  allowed  by  law,  that 
decision  became  final. 

It  is  though  to  be  too  clear  to  require  extended  dis¬ 
cussion  that  final  decision  of  the  Patent  Office  becomes 
res  judicata  unless  that  ground  of  rejection  is  waived 
by  the  Office.  The  following  are  authorities  to  that 
effect:  In  re  Barratt’s  Appeal,  14  Appeals  D.  C.  255; 
In  re  Edison,  30  Appeals  D.  C.  321 ;  Gold  v.  Gold,  34 
Appeals  D.  C.  229;  Overland  Motor  Co.  y.  Packard 
Motor  Car  Co.,  274  U.  S.  417 ;  In  re  Ellis,  85  F.  (2d) 
412 ;  In  re  Parker  et  al.,  104  F.  (2d)  389 ;  In  re  Becker, 
74  F.  (2d)  306;  Lavin  v.  Pierotti,  129  F,  (2d)  883. 
In  the  present  case,  this  ground  of  rejection  clearly  has 
not  been  waived,  and  it  is  therefore  thought  that  it 
should  be  sustained. 

It  is  to  be  noted  that  the  defendant’s  answer  in  the 
present  case  sets  up  as  a  defense  the  ground  of  the 
Board’s  1941  decision;  namely,  that  the  appellant  is 
not  entitled  to  make  claims  74  and  76  to  81  in  his  ap¬ 
plication  here  involved.  Clearly,  therefore,  this  Court 
could  not  properly  authorize  the  allowance  of  these 
claims  without  considering  this  ground  on  its  merits. 
If  this  were  done,  however,  the  Court  would  be  review¬ 
ing  a  decision  rendered  in  1941,  on  the  basis  of  a  com¬ 
plaint  filed  in  1945.  This  would  clearly  be  improper  in 
view  of  the  express  language  of  R.  S.  4915;  which  re¬ 
quires  that  the  action  shall  be  commenced  within  six 
months  of  the  decision  to  be  reviewed. 

For  the  reasons  given  it  is  submitted  that  the  com¬ 
plaint  should  be  dismissed  as  to  claims  74  and  76  to  81 
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without  considering  them  on  their  merits.  However, 
if  they  are  so  considered,  it  will  be  found 'that  they 
are  not  supported  by  the  disclosure  of  the  appellant’s 
application  here  involved.  Each  of  these  claims  calls 
for  a  static  inverter  comprising  a  gaseous  discharge 
device.  In  attempting  to  read  these  claims  on  his 
application,  the  appellant  relies  on  his  thyratron  tube 
140  as  satisfying  this  requirement.  It  is  conceded  by 
the  appellant  that  there  is  no  illustrated  system  in 
his  application  which  answers  this  requirement,  but 
it  is  alleged  that  the  specification,  especially  page  6, 
describes  a  system  in  which  the  thyratron  will  act  as 
a  static  inverter. 

The  statement  principally  relied  on  to  support  these 
claims  (specification,  page  6,  line  14  et  seq.)  is  that 
“If  the  impedance  is  reactive,  the  thyratron  circuit 
may,  under  certain  conditions,  generate  its  own  oscil¬ 
lations,”  etc.  It  will  be  noted  that  merely  making  the 
impedance  reactive  is  not,  in  itself,  sufficient.  There 
are  “certain  conditions”  wrhieh  must  be  complied  with, 
but  the  application  does  not  explain  what  these  condi¬ 
tions  are.  The  appellant  introduced  testimony  to  the 
effect  that  persons  skilled  in  the  art  would  understand 
what  these  conditions  were  and  how  to  obtain  them. 
The  testimony,  however,  was  that  of  experts,  whereas 
R.  S.  4888  requires  that  an  application  disclosure  shall 
be  in  terms  which  can  be  understood  by  the  ordinary 
skilled  wrorker  in  the  art  (58  Corpus  Juris  127; 
Tannage  v.  Zahn,  66  F.  986;  Walker  on  Patents,  Sixth 
Edition  (By  John  L.  Lotsch)  Section  160).  The 
Patent  Office  tribunals  have  held  the  disclosure  to  be 
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insufficient,  and  it  is  not  thought  that  the  testimony 
submitted  by  the  appellant  is  sufficient  to  justify 
overruling  that  conclusion. 

It  is  to  be  noted  that,  although  one  of  the  appel¬ 
lant’s  expert  witnesses  was  of  the  opinion  that  the 
“conditions”  could  be  determined  theoretically,  even 
he  was  unwilling  to  attempt  such  a  determination  on 
the  witness  stand,  and  it  is  evident  that  such  a  com¬ 
putation  is  beyond  the  ordinary  skilled  worker  in  the 
art.  Such  a  worker  could  only  proceed  experimen¬ 
tally  to  determine  the  required  conditions.  Under 
these  circumstances,  the  disclosure  is  not  sufficient. 
As  was  said  in  Thompson  v.  Dicks ,  27  C.  C.  P.  A.  931 ; 
110  F.  (2d)  98 : 

Under  such  circumstances,  the  teachings  of 
the  application  are  not  sufficient.  They  should 
be  so  clear  that  one  skilled  in  the  art  could 
readily  understand,  without  experimentation  or 
the  exercise  of  the  inventive  faculty,  how  to 
build  the  new  device  in  accordance  'with  the 
terms  of  the  counts  *  *  *.  [Italics  added.] 
Claims  74  and  76  to  81  are  copied  from  a  patent  to 
Miller  No.  2,043,484  and  accordingly,  for  reasons  simi¬ 
lar  to  those  given  above  in  connection  with  claim  222, 
any  doubt  as  to  the  appellant’s  right  to  make  them 
should  be  resolved  against  him.  This  is  especially 
true  in  view  of  the  fact  that  Miller’s  patent  issued 
almost  ten  years  ago.  The  grant  of  claims  74  and  76  . 
to  81  to  the  plaintiff  would  add  an  additional  seven¬ 
teen  years  of  monopoly  to  the  long  period  already 
enjoyed  by  Miller.  Under  such  circumstances  the 
appellant’s  allegation  should  be  very  closely  scruti- 
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nized,  and  it  is  submitted  that  no  showing  has  been 
made  which  would  justify  the  allowance  of  these 
claims  to  him  under  these  circumstances. 

It  should  be  borne  in  mind  that  the  present  action 
involves  merely  the  appellant’s  application  No.  685,- 
501,  and  it  is  the  disclosure  of  this  case  alone  which 
should  be  considered  here.  What  drawings  or  claims 
he  has  inserted  in  other  applications,  and  what  action 
has  been  taken  thereon,  are  matters  which  are  entirely 
immaterial  to  this  issue. 

i  PROPOSED  AMENDMENTS 

The  appellant’s  brief,  in  several  places,  calls  atten¬ 
tion  to  the  fact  that  the  District  Court  did  not  include 
specific  findings  of  fact  or  conclusions  of  law  relative 
to  the  proposed  amendments  to  his  application.  How¬ 
ever,  the  Court,  in  its  memorandum  opinion  (27)  ex¬ 
pressly  stated  that  the  appellant  was  not  entitled  to 
have  the.  proposed  amendments  entered,  nor  to  have  a 
mandatory  injunction  directing  their  entry.  Accord¬ 
ingly,  the  error,  if  any,  in  failing  to  include  these 
statements  in  the  findings  was  a  purely  formal  one 
which  in  no  way  damaged  the  appellant  and,  in  view 

i  of  this  fact,  and  of  the  further  fact  that  the  appellant 
did  not  call  the  matter  to  the  attention  of  the  lower 
court,  nor  seek  to  have  additional  findings  included, 
he  is  not  in  a  position  to  complain  of  the  matter  here 
(. Minnesota  Mining  and  Mfg.  Co.  v.  Coe,  75  U.  S. 
App.  D.  C.  131,  125  F.  (2d)  198).  Moreover,  in 
companion  appeal  No.  9362,  which  has  been  consoli¬ 
dated  with  the  present  case,  the  question  of  the  appel- 
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lant’s  right  to  the  entry  of  these  identical  amendments 
was  the  sole  issue  before  the  Court,  and  express  find¬ 
ings  on  it,  together  with  conclusions  of  law,  were 
entered  (45,  46).  Nothing  would  have  been  gained 
by  a  repetition  of  these  findings  and  conclusions  in  the 
present  case.  The  appellant  has  been  fully  apprised 
of  the  District  Court’s  holdings  relative  to  his  pro¬ 
posed  amendments  and  of  its  reasons  for  them. 

The  question  as  to  the  entry  of  the  proposed  amend¬ 
ments  is  fully  treated  in  the  appellee’s  brief  in  Appeal 
No.  9362,  wherein  the  appellant  sought  a  mandatory 
injunction  directing  such  entry.  It  is  thought  to  be 
unnecessary  to  repeat  that  discussion  here.  However, 
the  appellant  seems  to  argue  that  he  is  entitled  to  a 
review  of  the  matter  in  this  proceeding  on  terms  more 
favorable  than  those  which  govern  the  issuance  of 
mandatory  injunctions. 

It  is  evident  that,  in  the  absence  of  express  statu¬ 
tory  authorization,  the  District  Court  has  no  authority 
to  review  on  their  merits  such  discretionary  actions  of 
the  Patent  Office  as  the  determination  that  a  proposed 
amendment  to  an  application  involves  such  a  departure 
from  the  original  disclosure  that  it  cannot  properly 
be  entered.  The  only  statute  which  appears  to  be 
relied  on  by  the  appellant  as  giving  such  authorization 
is  R.  S.  4915  (U.  S.  C.,  title  35,  sec.  63).  This  statute 
clearly  does  not  contemplate  any  such  review  of  for¬ 
mal  matters  as  the  appellant  seeks  here,  but  empowers 
the  Court  only  to  “adjudge  that  such  applicant  is  en¬ 
titled,  according  to  law,  to  receive  a  patent  as  specified 
in  his  claim,  or  for  any  part  thereof,  as  the  facts  in  the 
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case  may  appear.”  This  statute  applies  only  in  cases 
where  the  Patent  Office  l' 1  decides  to  reject  an  applica¬ 
tion  for  a  patent  on  the  ground  that  the  applicant  is 
not,  on  the  merits,  entitled  to  it,”  and  does  not  apply 
to  rulings  as  to  the  form  of  the  application  ( Shoe - 
'maker  v.  Robertson ,  60  App.  D.  C.  345,  54  F.  (2d) 
456 ;  Butterworth  v.  Hoe ,  112  U.  S.  50) . 

So  far  as  the  present  complaint  seeks  to  have  the 
Court  adjudge  that  the  appellant  is  entitled  to  a  patent 
containing  the  specified  claims,  it  comes  within  the 
scope  of  R.  S.  4915,  but  so  far  as  it  seeks  a  ruling  by 
the  Court  as  to  what  amendments  to  the  specification 
and  drawing  should  be  permitted  it  is  outside  the  scope 
of  that  statute. 

CONCLUSION 

It  is  submitted  that  the  appellant  is  not  entitled  to 
any  part  of  the  relief  requested  by  the  complaint,  and 
that  the  action  of  the  District  Court  in  dismissing  the 
complaint  in  its  entirety  was  correct. 

Respectfully  submitted, 

W.  W.  Cochran, 

Solicitor ,  United  States  Patent  Office , 

Attorney  for  Appellee. 

E.  L.  Reynolds, 

Of  Counsel. 

January  1947. 
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INTRODUCTION 

This  is  an  appeal  from  the  judgment  of  the  Dis¬ 
trict  Court  of  the  United  States  for  the  District  of 
Columbia  (46)  1  dismissing  the  complaint  in  Civil 
Action  No.  29,179,  in  which  the  appellant  sought  the 
issuance  of  a  mandatory  injunction  directing  the 
entry  of  certain  amendments  in  his  patent  applica¬ 
tion  Serial  No.  685,501.  Entry  of  the  amendments 
was  refused  on  the  ground  that  they  involved  a  de¬ 
parture  from  the  disclosure  of  the  application  as 
filed. 


1  The  numbers  in  parentheses  refer  to  pages  of  the  appendix. 
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APPELLANT’S  APPLICATION 

The  system  disclosed  by  the  appellant’s  application 
is  one  in  which  repeated  flashes  of  light  are  produced 
for  viewing  moving  objects.  The  light  flashes  are 
produced  between  the  electrodes  of  a  mercury  vapor 
tube.  Current  for  these  flashes  is  supplied  by  the 
battery  and  condenser  and  the  time  at  which  the  tube 
will  flash  is  determined  by  the  passing  of  the  current 
through  an  auxiliary  electrode  of  the  mercury  vapor 
tube,  which  current  so  affects  the  tube  that  a  spark 
will  jump  between  its  main  electrodes.  Current  to 
the  auxiliary  electrodes  is  supplied  by  the  secondary 
coil  of  a  transformer,  so  that  the  energization  of  the 
primary  coil  of  this  transformer  will  control  the 
flashing  of  the  light.  This  primary  coil  is  supplied 
with  current  from  a  battery  and  condenser  through 
a  circuit  which  includes  a  so-called  thyratron  tube. 
This  tube  interrupts  the  flow  of  current  to  the  primary 
coil  at  times  which  are  controlled  by  an  oscillating 
device. 

SUMMARY  OF  ARGUMENT 

1.  A  mandatory  injunction  cannot  properly  be 
issued  to  control  the  discretionary  action  of  an  admin¬ 
istrative  officer. 

2.  The  action  complained  of  in  the  present  case  is 
a  discretionary  one. 

3.  Considered  on  its  merits,  the  action  complained 
of  was  a  proper  one. 

4.  Regardless  of  whether  the  action  was  a  proper 
one,  the  appellant  has  not  been  damaged  by  it. 
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_■  The  rules  governing  actions  which  seek  to  control 
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the  conduct  of  an  administrative  officer,  were  fully 
set  forth  by  the  United  States  Court  of  Appeals  for 
the  District  of  Columbia,  in  the  recent  case  of  Ham¬ 
mond  v.  HuU  et  al.,  .76  U.  S.  App.  D.  C.  301,  131  F. 
(2d)  23,  as  follows: 

The  remedy,  which,  before  adoption  of  the 
new  Rules  of  Civil  Procedure,  was  known  as 
mandamus,  is  available  under  the  new  rules  and 
is  governed  by  the  same  principles  as  formerly 
governed  its  administration.  Those  principles 
may  be  briefly  summarized  as  follows :  (1)  The 
writ  should  be  used  only  when  the  duty  of  the 
officer  to  act  is  clearly  established  and  plainly 
defined  and  the  obligation  to  act  is  peremptory. 

(2)  The  presumption  of  validity  attends  offi¬ 
cial  action,  and  the  burden  of  proof  to  the 
contrary  is  upon  one  who  challenges  the  action. 

(3)  Courts  have  no  general  supervisory  powers 
over  the  executive  branches  or  over  their  offi¬ 
cers,  which  may  be  invoked  by  writ  of  man- 
damus.  Interference  of  the  courts  with  the 
performance  of  the  ordinary  duties  of  the 
executive  departments  of  the  government  would 
be  productive  of  nothing  but  mischief.  (4) 
When  the  performance  of  official  duty  requires 
an  interpretation  of  the  law  which  governs  that 
performance,  the  interpretation  placed  by  the 
officer  upon  the  law  will  not  be  interfered  with, 
certainly,  unless  it  is  clearly  wrong  and  the 
official  action  arbitrary  and  capricious.  (5) 
For  it  is  only  in  clear  cases  of  illegality  of 
action  that  courts  will  intervene  to  displace  the 
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judgments  of  administrative  officers  or  bodies. 
(6)  Generally  speaking,  when  an  administra¬ 
tive  remedy  is  available  it  must  first  be  ex¬ 
hausted  before  judicial  relief  can  be  obtained, 
by  writ  of  mandamus  or  otherwise. 

It  is  clear  from  the  above,  that  action  such  as  the 
present  one  will  not  lie  where  act  sought  to  be  con¬ 
trolled  is  discretionary,  but  only  where  “the  duty  of 
the  officer  to  act  is  plainly  established  and  plainly 
defined  and  the  obligation  to  act  is  peremptory.” 
Such  a  case  was  held  to  have  been  presented  in  Coe 
v.  U.  S.  ex  rel.  Remington  Rand,  Inc,,  65  App.  D.  C. 
387,  84  F.  (2d)  240,  where  the  examiner  refused  to 
consider  or  enter  an  amendment,  the  Court  holding 
that  “the  duty  of  the  Commissioner  in  the  premises  is 
a  clear  statutory  requirement,  and  the  performance  of 
that  duty  is  a  plain  ministerial  act  which  cannot  be 
avoided  by  any  claim  of  discretionary  power  on  his 
part.”  In  the  present  case,  the  Patent  Office  has  not 
refused  to  consider  the  amendments  here  involved. 
It  has  considered  them  and  found  that,  since  they  in¬ 
volve  a  departure  from  what  was  originally  disclosed, 
they  cannot  properly  be  entered.  Obivously,  if  such 
a  departure  is  involved,  there  is  no  ministerial  duly 
to  enter  the  amendments.  In  effect,  therefore,  the 
plaintiff  seeks  to  have  the  Court  find  that  the  Patent 
Office  was  wrong  in  holding  that  there  was  a  depar¬ 
ture,  or,  in  other  words,  to  substitute  the  discretion 
of  the  Court  for  that  of  the  Office  as  to  whether  the 
amendment  is  of  such  a  character  that  it  may  properly 
be  entered.  This,  clearly,  is  not  the  kind  of  matter 


which  can  properly  be  controlled  by .  mandatory  in¬ 
junction. 

Even  .though  the  Court  should  feel  that  the  Office 
was  mistaken  as  to  whether  the  proposed  amendments 
were  improper;  it  would  not  be  justified  in  granting 
the  relief  sought.  As  was  said  in  Svenson  v.  Coe, 
69  App.  D.  C.  359, 101  P.  (2d)  684:  “As  the  Commis¬ 
sioner’s  course  with  regard  to  public  use  proceedings 
is  discretionary,  we  could  not  grant  appellant’s  prayer 
even  if  his  strictures  on  the  third  interference  were 
justified.”  The  determination  of  such  formal  ques¬ 
tions  as  the  propriety  of  entering  any  giten  amend¬ 
ment  to  an  application  rests  with  the  Patent  Office, 
and  it  is  evident  that  if  Congress  had  intended  that 
each  such  determination  should  be  reviewable  on  its 
merits  by  the  courts,  it  would  have  made  express  pro¬ 
vision  for  such  review,  as  it  provided  in  R.  S.  4915 
for  a  review  of  the  refusal  of  a  patent.  No  such  pro¬ 
vision  having  been  made,  the  inference  is  clear  that 
Congress  intended  the  discretion  of  the  Patent  Office  in 
such  procedural  matters  to  be  final.  5 

Rule  70  of  the  Patent  Office  Rules  of  Practice,  which 
is  quoted  on  pages  7  and  8  of  the  appellant’s  brief, 
provides  that  amendments  “involving  a  departure 
from  the  original  invention,  cannot  be  added  to  the 
application.”  Obviously,  the  determination  in  any 
given  case,  as  to  whether  <  an  amendment  involves  such 
a  departure  involves  the  exercise  of  discretion.  In 
the  present  case,  although  the  appellant  contends 
otherwise,  this  question  has  been  considered  on  its 
merits  by  the  Patent  Office.  The  primary  examiner 
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It  will  thus  be  seen  that  the  action  complained  of  by 
the  appellant  was  made  after  full  consideration  of  the 
questions  involved  both  by  the  examiner  and  the  Board 
of  Appeals. 

While  it  is  thought  that  this  Court  should  not  con¬ 
sider  the  merits  of  the  holding  that  the  proposed 
amendments  are  not  enterable,  it  is  submitted  that 
the  Patent  Office  ruling  was  entirely  sound.  In  com¬ 
panion  Appeal  No.  9162  it  has  been  held  that  claims 
74  and  76  to  81  of  the  present  application  find  no 
support  in  the  original  disclosure.  The  reasons  for 
this  holding  are  fully  considered  in  the  appellee’s 
brief  in  Appeal  No.  9162,  and  need  not  be  repeated 
here.  If  that  holding  is  sound,  and  it  is  submitted 
that  it  clearly  is  so,  and  that,  moreover,  the  appellant 
is  precluded  from  attacking  it,  by  the  doctrine  of  res 
judicata;  then  it  follows  that  any  amendment  which 
would  introduce  a  basis  for  these  claims  also  involves 
a  departure  from  the  original  disclosure. 

It  was  specifically  held  by  the  Board  (518)  that 
the  proposed  amendments  here  involved  would  provide 
a  basis  for  claims  74  and  76  to  81,  so  that  if  the 
amendments  were  admitted,  the  decisions  as  to  those 
claims  would  have  to  be  vacated. 

The  appellant’s  brief  urges  that  the  introduction 
of  the  proposed  amendments  was  not  for  the  purpose 
of  supplying  a  basis  for  claims  74  and  76  to  81. 
Whether  or  not  this  was  the  purpose  is  immaterial, 
since  it  would  obviously  be  the  effect.  The  Patent 
Office  and  the  District  Court  have  held  that  the 
application  as  filed  contained  no  basis  for  these 
claims.  On  the  other  hand,  as  above  noted,  the  Board 
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of  Appeals  held  that,  if  the  proposed  amendments 
were  entered,  the  application  would  provide  such  a 
basis,  and  the  appellant,  of  course,  does  not  deny 
this.  Accordingly,  unless  the  Patent  Office  and  the 
District  Court  were  wrong  in  their  holdings  as  to 
claims  74  and  76  to  81,  the  refusal  to  enter  the 
amendments  under  consideration  here  was  proper. 
The  inseparable  connection  between  these  amendments 
and  the  appellant’s  right  to  make  claims  74  and  76 
to  81  is  recognized  in  the  appellant’s  brief,  page  25, 
wherein  reference  is  made  to  the  “fact  that  entry  of 
the  amendments  would  prove  the  decision  dissolving 
Interference  74,402  to  have  been  wrong.”  That 
decision  held  that  appellant  could  not  make  claims 
74  and  76  to  81.  Obviously,  if  entry  of  the  amend¬ 
ments  would  “prove  the  decision  to  have  been 
wrong,”  then  the  amendments  cannot  be  entered  unless 
it  is  held  that  the  decision  actually  was  wrong. 

The  appellant’s  brief,  page  22,  refers  to  “The  hold¬ 
ing  that  the  amendments  to  the  drawings  and  the 
specification  are  not  necesasry.”  Actually,  the  Dis¬ 
trict  Court  made  no  such  holding.  What  it  did  hold 
in  its  fourth  finding  of  fact  (45)  was  that  if  the  ap¬ 
pellant’s  contention  that  his  application  as  filed  con¬ 
tained  a  disclosure  which  would  justify  entry  of  the 
amendments  then  they  would  be  unnecessary.  The 
fact  that  this  point  was  not  specifically  urged  in  the 
answer  to  the  complaint  is  not  thought  to  be  impor¬ 
tant.  It  is  incumbent  on  one  who  seeks  mandatory 
relief  to  show  that  he  will  be  materially  damaged  if 
it  is  refused.  The  rule,  with  a  citation  of  authorities, 
is  stated  in  38  Corpus  Juris,  page  550,  as  follows : 
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The  writ  of  mandamus  issues  only  in  case  of 
necessity  to  prevent  injustice  or  great  injury. 
If  there  is  doubt  of  its  necessity  or  propriety, 
it  will  not  go. 

It  was,  therefore,  a  part  of  the  appellant’s  burden 
to  show  the  necessity  for  the  relief  asked  and  as  the 
District  Court  held,  he  has  not  sustained  this  burden. 
On  the  contrary  he  admits  in  his  brief,  page  20,  that 
“Amendments  within  the  rule  are  never  ‘necessary’; 
they  always  add  to  drawing  or  specification  what  is 
already  present  or  implied  in  the  original  disclosure.” 

In  view  of  this  clear  admission  that  the  relief  sought 
is  unnecessary  further  discussion  of  the  point  does 
not  appear  to  be  in  order.  It  may  be  noted,  however, 
that  if  the  appellant’s  contention  that  his  application 
as  filed  will  support  claims  74  and  76  to  81  is  correct, 
the  proposed  amendments  would  be  superfluous  and 
would  merely  present  in  different  form  matters  which 
were  already  present. 

CONCLUSION 

It  is  submitted  that  the  action  of  the  District  Court 
in  holding  that  the  appellant  was  not  entitled  to  man¬ 
datory  relief,  and  dismissing  the  complaint,  was 
entirely  proper  and  should  be  affirmed. 

Respectfully  submitted. 

W.  W.  Cochran, 

Solicitor,  United  States  Patent  Office, 

Attorney  for  Appellee. 

E.  L.  Reynolds, 

Of  Counsel . 

January  1947. 
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introduction 

This  is  an  appeal  from  the  judgment  of  the  District 
Court  of  the  United  States  for  the  District  of  Colum¬ 
bia  (68)1  dismissing  the  complaint  in  Civil  Action  No. 
30,484  in  which  the  appellant,  under  the  provisions 
of  R.  S.  4915  (U.  S.  C.,  title  35,  sec.  63)  sought  to 
have  the  Court  authorize  the  allowance  of  claims  12 
and  14  of  his  application  No.  311,724  for  patent  on  an 
electric  system. 

APPEALED  CLAIMS 

The  appealed  claims  (Nos.  12  and  14)  are  found  on 
page  51  and  52  of  the  appendix. 

SUMMARY  OF  ARGUMENT 

1.  The  appellant  is  barred  by  estoppel  from  secur¬ 
ing  the  allowance  of  the  appealed  claims,  by  reason  of 


1  Numbers  in  parentheses  refer  to  pages  of  the  appendix. 


his  delay  in  presenting  them  after  they  appeared  in 
the  patent  to  Miller  No.  2,073,247. 

2.  The  appellant  is  estopped  to  obtain  the  allowance 
of  the  appealed  claims  by  reason  of  his  failure  to 
present  them  by  a  motion  under  Rule  109  of  the  Rules 
of  Practice  in  the  United  States  Patent  Office,  in 
Interference  No.  76,771. 

3.  Appellant  having  elected  to  prosecute  the  ap¬ 
pealed  claims  in  his  application  No.  33,733,  and  having 
been  there  finally  held  not  to  be  entitled  to  them,  the 
question  presented  by  the  present  appeal  is  res 
judicata. 

ARGUMENT 

The  issues  presented  involve  matters  of  law  only, 
and  it  is  unnecessary  to  consider  what  the  application 
discloses.  The  facts  are  as  follows : 

The  application  here  involved  contains  subject  mat¬ 
ter  similar  to  that  of  an  earlier  application  No.  33,733 
(315)  filed  by  the  appellant  on  July  29,  1935.  In 
February  of  1939  that  application  was  placed  in  inter¬ 
ference  No.  76,771  with  an  application  by  Miller  No. 
200,090  for  a  reissue  of  his  patent  No.  2,073,247  (see 
paragraph  23  of  complaint,  appendix,  page  55).  Both 
the  Miller  patent  and  reissue  application  contained,  as 
claims  7  and  14,  the  appellant's  claims  12  and  14  of 
the  present  complaint  (appendix,  page  55),  but  these 
claims  were  not  included  in  the  issue  of  the  interfer¬ 
ence,  nor  did  the  appellant  seek  to  add  them  to  the 
issue,  as  he  might  have  done  under  the  provisions  of 
Rule  109  of  the  Rules  of  Practice  in  the  United 
States  Patent  Office  (see  examiner's  statement,  ap¬ 
pendix,  page  554),  although  the  appellant  was  the 


junior  party  in  the  interference.  The  appellant  was 
successful  in  the  interference,  priority  being  awarded 
to  him  by  the  examiner  of  interferences,  whose  deci¬ 
sion  was  affirmed  by  the  Board  of  Appeals  on  Septem¬ 
ber  30,  1941  (appendix,  page  57).  A  civil  action 
under  R.  S.  4915  instituted  on  behalf  of  Miller  was 
dismissed  in  1944  (58).  On  March  28,  1942,  after 
the  Patent  Office  had  rendered  its  final  decision  on 
priority,  the  appellant  presented,  by  amendment  to  ap¬ 
plication  No.  33,733,  claims  57  and  59,  corresponding 
to  claims  7  and  14  of  the  Miller  patent  and  to  claims 
12  and  14  of  the  present  complaint  (548,  549).  These 
claims  were  rejected  by  the  examiner  (548-554)  on 
the  ground  that  the  appellant  was  estopped  to  make 
them  by  reason  of  his  failure  to  present  them  in  the 
interference.  An  appeal  to  the  Board  of  Appeals  was 
dismissed  because  of  the  appellant’s  failure  to  prose¬ 
cute  it  (555-556).  Claims  12  and  14  of  the  present 
action  are  original  claims  of  appellant’s  application 
No.  311,724,  as  filed  December  30, 1939. 

There  are  three  grounds  of  estoppel  urged  against 
the  appealed  claims  here  namely,  (1)  Estoppel  for  de¬ 
lay  in  presenting  them  after  they  appeared  in  the 
Miller  patent;  (2)  Estoppel  for  failure  to  present 
them  during  the  motion  period  in  interference  No. 
76,771  and  (3)  Election  to  prosecute  these  claims  in 
application  No.  33,733. 

As  to  the  first  ground  of  estoppel,  it  is  to  be  noted 
that  the  Miller  patent  issued  March  9,  1937,  and  that 
the  present  application,  No.  311,724,  was  filed  Decem¬ 
ber  30,  1939,  more  than  two  years  thereafter.  While 
the  Board  held  that  claims  12  and  14  should  have  been 


presented  within  one  year  of  the  issue  of  Miller’s 
paitent,  apparently  relying  on  R.  S.  4903,  the  pertinent 
provision  of  that  statute  took  effect  August  4,  1940, 
after  the  present  application  was  filed,  and  hence  is 
not  controlling  here.  However,  it  was  well  settled 
at  the  time  when  this  application  was  filed  that  a  party 
who  did  not  copy  claims  from  a  patent  within  two 
years  of  its  issue  was  estopped  to  do  so  later  ( Chap¬ 
man  and  Chapman  v.  Wintroath,  252  U.  S.  126 ;  Keith 
et  al .  v.  Land,  55  App.  D.  C.  398,  2  F.  (2d)  1013; 
Bancel  v.  Meier,  54  App.  D.  C.  257,  296  F.  1004).  The 
estoppel  applies  even  though  a  reissue  of  the  patent 
may  have  been  applied  for  ( Kane  y.  Podlesak,  48  App. 
D.  C.  11).  The  present  case,  which  involves  an  al¬ 
leged  divisional  or  continuation  application  filed  more 
than  two  years  after  the  issue  of  the  patent  from 
which  claims  12  and  14  are  copied,  would  seem  to  be 
clearly  governed  by  Chapman  et  al.  v.  Wintroath, 
supra . 

It  is  true  that  the  claims  here  involved  were  pre¬ 
sented  by  the  appellant  in  his  application  No.  685,501, 
shortly  after  the  Miller  patent  No.  2,073,247  was  is¬ 
sued.  However,  the  Patent  Office  made  a  final  holding 
that  that  application  would  not  support  these  claims. 
Obviously,  this  abortive  procedure  cannot  excuse  the 
delay  in  presenting  the  appealed  claims  in  the  appli¬ 
cation  here  involved.  If  it  could,  it  would  be  possible 
for  an  applicant  to  harass  a  patentee  indefinitely  by 
presenting  the  claims  of  the  patent  successively  in 
different  applications.  The  decisions  clearly  contem¬ 
plate  that  an  applicant  who  desires  to  contest  the 
right  of  a  patentee  to  one  or  more  of  his  claims  shall 


bring  forward  all  his  grounds  for  such  contest  within 
a  fixed  period  (two  years  in  the  present  case  and  one 
year  in  cases  arising  after  August  5, 1940). 

The  appellant  also  argues  that  his  delay  in  pre¬ 
senting  the  present  appealed  claims  is  excused  by  the 
presence  in  his  application  No.  33,733  of  claims  which 
formed  counts  1  to  5  of  his  interference  with  Miller. 
These  claims,  of  course,  are  not  identical  with  the 
present  appealed  claims.  On  the  contrary,  they  must 
have  been  considered  patentably  different  therefrom, 
since  counts  1  to  5,  as  well  as  the  present  claims,  were 
all  considered  allowable  to  Miller,  prior  to  the  declara¬ 
tion  of  the  interference,  and  it  is  not  the  practice 
to  allow  claims  which  do  not  differ  materially  from 
each  other.  Moreover,  the  idea  that  the  present  claims 
and  fite  interference  counts  are  indistinguishable  is 
refuted  by  the  appellants  action  in  seeking  to  obtain 
the  allowance  of  all  of  them.  He  has  already  been 
held  entitled  to  the  allowance  of  the  interference 
counts  and  if,  as  he  now  contends,  those  counts  cover 
everything  covered  by  the  appealed  claims,  he  has 
nothing  to  lose  by  the  refusal  to  allow  the  appealed 
claims. 

The  second  ground  of  estoppel  is  based  on  the  appel¬ 
lant  S  failure  to  move  to  add  claims  12  and  14  to  the 
issue  of  interference  No.  76,771.  These  claims  were 
in  the  Miller  reissue  application  and  patent,  and  they 
were  readable  on  the  plaintiff’s  application  No.  33,733, 
which  was  involved  in  that  interference,  as  is  clear 
from  the  fact  that  they  were  later  presented  in  that 
application  and  were  not  rejected  as  unwarranted  by 
the  disclosure  thereof.  They  could,  therefore,  have 
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formed  counts  of  the  interference  as  then  constituted, 
without  bringing  in  any  other  party  or  application 
and,  for  this  reason,  the  decisions  in  International 
Cellucotton  Products  Co,  v.  Coe,  66  App.  D.  C.  248, 
85  F.  (2d)  869  and  American  Cyanamid  Co,  v.  Coe, 
70  App.  D.  C.  330, 106  F.  (2d)  851,  in  which  there  was 
held  to  be  no  estoppel,  are  not  in  point  here.  The 
controlling  case  would  appear  to  be  Dupont  v.  Coe, 
67  App.  D.  C.  42,  89  F.  (2d)  769  in  which  the  Court, 
with  a  full  citation  of  authorities,  held  that  it  was 
incumbent  on  the  parties  to  an  interference  to  place 
in  issue  all  claims  to  any  subject  matter  common  to 
the  interfering  cases;  and  that  a  party  who  failed  to 
bring  forwrard  such  claims  at  the  proper  time  could 
not  obtain  their  allowance  after  the  termination  of 
the  interference. 

The  appellant  points  out  that  he  was  awarded  prior¬ 
ity  in  interference  No.  76,771  and  cites  authorities  to 
the  effect  that  the  winner  of  an  interference  is  entitled 
to  all  common  subject  matter.  That  is,  no  doubt,  the 
general  rule  where  the  interference  is  between  pend¬ 
ing  applications  but  the  situation  is  different  where  a 
patent  has  been  granted.  Thus,  in  the  present  case. 
Miller  had  already  been  granted  a  patent  containing 
present  claims  12  and  14  and  was  ^tablished,  prima 
facie,  as  the  first  inventor  of  their  subject  matter. 
Clearly,  he  was  under  no  obligation  to  seek  a  contest 
on  these  claims  with  the  plaintiff  in  interference  No. 
76,771.  He  was  in  possession,  and  the  burden  was 
on  the  appellant  to  oust  him  by  direct  action.  The 
fact  that  the  appellant  was  held  to  be  the  first  in¬ 
ventor  on  other  counts  cannot  establish  that  he  is 


prior  as  to  claims  12  and  14.  That  was  a  question 
for  determination  in  an  interference  in  which  those 
claims  were  in  issue,  and  since  the  appellant  declined 
to  present  them  in  his  application  No.  33,733  until 
after  the  termination  of  the  interference,  the  con¬ 
clusion  was  justified  that  the  appellant  acquiesced  in 
Miller’s  possession  of  these  claims.  The  appellant’s 
argument  that  because  he  has  won  some  of  Miller’s 
claims,  he  is  entitled  to  the  remainder  is  no  more  logi¬ 
cal  than  a  contention  that,  because  A  is  successful  in 
establishing  title  to  B’s  automobile  he  should  also  be 
given  B’s  house,  without  any  mention  of  the  house 
having  been  made  in  the  litigation. 

That  the  winning  of  an  interference  is  not  enough 
to  carry  claims  not  in  issue,  where  one  party  was 
under  the  duty  of  putting  in  such  claims,  while  the 
other  was  not,  is  shown  by  the  decision  in  In  re  All- 
sop  and  Sibson,  58  App.  D.  C.  187,  26  P.  (2d)  559. 
In  that  case,  Allsop  and  Sibson  were  awarded  prior¬ 
ity  over  Buckley  on  a  first  application  and,  after  Buck- 
ley  had  acquiesced  in  the  decision  and  taken  out  a 
patent  with  limited  claims,  Allsop  and  Sibson  brought 
forward  a  second  application,  in  which  they  sought 
to  obtain  those  claims.  The  Court  held  that,  since 
these  claims  did  not  read  on  the  first  Allsop  and  Sib¬ 
son  application,  and  Buckley  did  not  know  of  their 
second  case,  there  was  a  duty  on  Allsop  and  Sibson  to 
move  to  include  their  second  application;  but  that 
there  would  be  no  such  duty  on  Buckley.  Accord¬ 
ingly,  it  was  held  that,  despite  their  success  in  the 


interference,  AIlsop  and  Sibson  were  estopped  to  ob¬ 
tain  the  later-presented  claims. 

In  the  case  last  cited  the  Court  also  pointed  out 
that  Buckley’s  patent  had  excluded  the  public  from 
the  use  of  the  claimed  invention  for  more  than  four 
years,  that  the  issuance  of  a  second  patent  to  AIlsop 
and  Sibson  would  extend  the  monopoly  as  against  the 
public  for  seventeen  years  more,  and  that  this  con¬ 
dition  was  1  directly  attributable  to  the  deliberate  fail¬ 
ure  of  the  appellants  to  act  when  they  should  have 
acted.”  These  circumstances  are  also  present  in  this 
case. 

As  is  shown  by  paragraphs  11  to  19  of  the  complaint 
(52,  54),  the  appellant  had  actual  knowledge,  at  least 
as  early  as  June  11,  1937,  that  Miller  had  obtained  a 
patent  containing  claims  identical  with  claims  12  and 
14  of  the  present  action.  The  appellant  inserted  these 
claims  in  his  application  No.  685,501,  and  an  interfer¬ 
ence  was  declared  between  that  application  and  the 
Miller  patent.  On  November  25,  1938,  the  primary 
examiner  held  that  application  No.  685,501  would  not 
support  these  claims  and  on  July  18,  1939,  the  Board 
of  Appeals  affirmed  this  decision.  The  appellant’s 
present  application  was  filed  on  December  30,  1939; 
more  than  a  year  after  the  first  Office  decision  that 
application  No.  685,501  would  not  support  the  claims, 
and  more  than  five  months  after  the  final  dissolution 
of  the  interference  on  that  ground.  While  the  appel¬ 
lant  was  thus  delaying  and  experimenting,  the  Miller 
patent  was  in  effect.  The  result  of  the  appellant’s 
dilatory  conduct  has  been  to  cast  a  continual  cloud 
over  the  Miller  patent  and  to  leave  the  public  in  a 
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continual  state  of  uncertainty  for  a  long  period.  It  is 
submitted  that  this  conduct  should  not  be  rewarded 
by  the  grant  of  a  new  seventeen  year  monopoly  at 
this  late  date.  The  appellant  owed  a  duty  both  to 
Miller  and  to  the  public  to  effect  a  prompt  and  final 
determination  of  his  right,  if  any,  to  present  claims 
12  and  14.  Having  failed  to  take  proper  steps  to 
this  end  he  should  not  now  be  allowed  to  raise  an 
issue  which  could  and  should  have  been  settled  many 
years  ago.  The  holding  that  the  appellant  is  barred 
by  laches  from  obtaining  these  claims  was,  therefore, 
clearly  correct. 

The  third  ground  of  estoppel  is  based  on  the  action 
of  the  appellant  in  electing  to  assert  the  present  ap¬ 
pealed  claims  in  his  application  No.  33,733,  and  on  his 
acceptance,  in  that  application,  of  a  final  ruling  that 
he  was  estopped  to  obtain  the  allowance  of  such  claims 
by  reason  of  his  failure  to  present  them  in  interfer¬ 
ence  No.  76,771.  This  ruling  was  made  by  the  primary 
examiner  (548-554)  and,  when  the  appellants  appeal 
to  the  Board  of  Appeals  was  dismissed  by  that  tri¬ 
bunal  for  want  of  prosecution,  the  examiner’s  decision 
became  final.  The  issue  presented  here  is  simply 
whether  an  applicant  may  allow  a  Patent  Office  de¬ 
cision  adverse  to  him  on  a  certain  ground  to  become 
final  and  may  then  obtain  a  new  review  of  the  identical 
ground  in  another  application. 

That  question  is  thought  to  be  definitely  answered 
in  the  negative  by  the  following  authorities:  In  re 
Barr  ait’s  Appeal,  14  Appeals  D.  C.  255 ;  In  re  Edison, 
30  Appeals  D.  C.  321 ;  Gold  v.  Gold,  34  Appeals  D.  C. 
229;  Overland  Motor  Co,  v.  Packard  Motor  Car  Co,, 


274  U.  S.  417;  In  re  Ellis,  86  F.  (2d)  412;  In  *e 
Parker  et  al.,  104  F.  (2d)  389;  In  re  Becker,  74  E. 
(2d)  306;  Lanin  v.  Pierotti,  129  F.  (2d)  883.  While 
the  Supreme  Court  of  the  United  States  in  Overland 
v.  Packard,  just  cited,  held  that  the  Patent  Office  might 
waive  the  ground  of  res  judicata  in  such  cases,  it  also 
held  that  the  Office  was  under  no  obligation  to  do  so 
and  quoted,  with  approval,  the  ruling  of  this  Court  in 
In  re  Barratt’s  Appeal,  supra,  to  the  effect  that  if 
the  Patent  Office  refuses  to  waive  this  ground  of 
rejection,  “An  applicant  is  not  legally  aggrieved  by 
such  refusal.”  In  the  present  case,  the  Patent  Office 
has  refused  to  waive  the  ground  of  res  judicata.  The 
rejection  on  this  ground  was,  therefore,  proper. 

The  appellant’s  brief  alleges  surprise  in  the  raising 
of  the  ground  that  his  abortive  prosecution  of  the  ap¬ 
pealed  claims  in  application  No.  33,733  raised  a  bar 
of  election  and  res  judicata  against  their  prosecution 
in  the  present  case.  It  is  submitted  that  this  allega¬ 
tion  is  unwarranted. 

In  paragraph  35  of  the  answer  to  the  complaint 
(63,  64)  the  defense  is  set  up  that  the  appealed  claims 
were  properly  refused  for  the  reasons  given  in  the 
decisions  of  the  Board  of  Appeals  dated  January  1, 
1945,  and  March  13,  1945.  In  the  former  decision 
(572)  the  Board  said: 

Further  it  is  not  clear  from  this  record  just 
why  claims  12  and  14  should  be  presented  in 
this  case  rather  than  in  the  earlier  filed  appli¬ 
cation  Ser.  No.  33,733,  which  was  involved  in 
Interference  No.  33,733. 
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The  same  paragraph  of  the  answer  to  the  complaint 
also  sets  up  the  reasons  given  in  the  examiner’s  state¬ 
ment  in  answer  to  the  appeal.  This  statement  (567, 
568)  asserts  that  “it  is  thought  that  an  election  to 
prosecute  such  claims  [12  and  14]  in  Serial  No. 
33,733  is  clearly  indicated.” 

It  seems  clear,  therefore,  that  the  ground  in  ques¬ 
tion  was  squarely  raised  by  the  answer.  Moreover, 
even  if  it  had  not  been,  it  could  properly  have  been 
considered  by  the  Court  {American  Steel  and  Wire 
Co.  v.  Coe,  70  App.  D.  C.  138, 105  F.  (2d)  17). 

As  to  the  appellant’s  contention  that  he  was  sur¬ 
prised  by  the  defendant’s  evidence,  it  is  to  be  noted 
that  each  document  offered  by  the  defendant  was  a 
copy  of  a  paper  of  record  in  an  application  of  the 
appellant  or  in  an  interference  to  which  he  was  a 
party.  The  transcript  of  proceedings  below  (202) 
indicates  that  appellant’s  counsel  was  advised  at  the 
trial  as  to  what  papers  were  included  in  each  exhibit, 
and  that  he  made  no  objection  to  them.  It  is  sub¬ 
mitted  that  the  ground  of  election  and  res  judicata 
was  properly  before  the  Court. 


12 


CONCLUSION 

It  is  submitted  that  each  of  the  three  grounds  of 
rejection  above  discussed  is  proper  and,  since  any  one 
of  them  alone  is  a  sufficient  justification  of  the  action 
of  the  District  Court  in  dismissing  the  complaint,  the 
decision  appealed  from  should  be  affirmed. 

Respectfully  submitted. 

W.  W.  Cochran, 

Solicitor,  United  States  Patent  Office, 

Attorney  for  Appellee. 

E.  L.  Reynolds, 

Of  Counsel. 

January  1947. 
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199  IN  THE  DISTRICT  COURT  OF  THE  UNITED 

STATES 

for  the  District  of  Columbia. 


Harold  E.  Edgerton,  205  School  Street, 
Belmont  78,  Massachusetts, 

Plaintiff , 
vs. 

Conway  P.  Cob,  Commissioner  of  Patents, 

Defendant. 


Civil  Action 
No.  29,178 
Under  Revised 
Statute  4915 


Complaint 

The  plaintiff  alleges,  on  information  and  belief,  that; 

1.  The  plaintiff,  Harold  E.  Edgerton,  is  a  citizen  of  the 
United  States  and  a  resident  of  Belmont,  in  the  County  of 
Middlesex,  Commonwealth  of  Massachusetts,  and  brings 
this  suit  in  his  own  right. 

2.  The  defendant,  Conway  P.  Coe,  as  the  Commissioner 
of  Patents,  has  an  official  residence  in  the  District  of  Co¬ 
lumbia,  within  the  jurisdiction  of  this  court. 


200  3.  This  is  a  suit  arising  under  the  patent  laws  of 

the  United  States  and,  more  particularly,  under  Sec¬ 
tion  4915  of  the  Revised  Statutes  (U.  S.  0.  Title  35,  Sec¬ 
tion  63). 

4.  The  plaintiff,  Harold  E.  Edgerton,  at  and  prior  to 
August  16,  1933,  being,  within  the  meaning  of  the  statutes 
of  the  United  States  then  in  force,  the  original,  first  and 
sole  inventor  of  certain  new  and  useful  improvements  in 
Electric  System,  and  being  entitled  to  file  an  application 
for  Letters  Patent  therefor,  under  the  provisions  of  the 
said  Statutes,  and  having  complied  with  all  the  require¬ 
ments  of  the  statutes  in  such  cases  made  and  provided,  and 
with  the  Rules  of  the  United  States  Patent  Office,  duly  filed, 
in  the  United  States  Patent  Office,  on  the  said  August  16, 
1933,  an  application  for  United  States  Letters  Patent  for 
such  invention,  which  application  was  given  Serial  No. 
685,501. 

5.  The  said  application  has  since  been  duly  prosecuted 
in  accordance  with  the  laws  of  the  United  States  and  the 
Rules  of  the  United  States  Patent  Office. 

6.  The  plaintiff  is  now,  and  has  always  been,  the  owner 
of  the  entire  right,  title,  interest  in  and  to  the  said  applica¬ 
tion  and  to  the  invention  set  forth  therein. 

7.  The  said  application  contained  a  number  of  claims, 
including: 

39.  Apparatus  of  the  character  described  having,  in 
combination,  a  capacitor,  means  connecting  the  capaci¬ 
tor  with  a  source  of  energy  to  charge  the  capacitor 
from  the  source,  a  luminescent-discharge  device  hav¬ 
ing  a  control  grid,  a  grid-controlled,  electron-discharge 
device,  a  circuit  in  which  the  electron-discharge  device 
is  connected,  means  controlled  by  the  electron-dis¬ 
charge  device  for  causing  a  surge  of  current  to  flow  in 
the  said  circuit  to  the  said  control  grid,  and  means  con- 


trolled  by  the  said  control  grid  to  cause  the  capacitor 
to  discharge  through  the  luminescent-discharge  de¬ 
vice. 

201  60.  In  combination,  a  capacitor  connected  with  a 

source  of  direct  current,  whereby  energy  from  the 
source  is  fed  to  the  capacitor  to  charge  the  capacitor, 
a  luminescent-discharge  tube  provided  with  an  anode, 
a  cathode  and  a  control  grid,  means  connecting  the 
anode  with  a  terminal  of  the  source  and  a  terminal  of 
the  capacitor  and  connecting  the  cathode  with  the 
other  terminal  of  the  source  and  the  other  terminal 
of  the  capacitor  to  produce,  during  the  said  charging 
of  the  capacitor  from  the  source,  a  difference  of  poten¬ 
tial  between  the  cathode  and  the  anode,  with  the  anode 
positive  with  respect  to  the  cathode,  the  tube  being 
sufficiently  exhausted  so  that  it  will  not  conduct  cur¬ 
rent  during  the  said  charging  of  the  capacitor,  and 
means  including  a  grid-controlled  discharge  tube  for 
controlling  the  grid  of  the  luminescent-discharge  tube 
to  control  the  emission  of  electrons  from  the  cathode. 

74.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  'the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  control¬ 
led  rate,  said  inverter  comprising  a  gaseous  discharge 
device  connected  in  circuit  with  a  source  of  potential 
and  with  means  for  varying  the  impulse  rate  compris¬ 
ing  a  variable  impedance,  and  means  for  conveying 
such  impulses  to  the  flash  producing  apparatus. 

75.  In  combination  with  apparatus  adapted  for 
excitation  by  electrical  impulses,  means  for  exciting 
such  apparatus  comprising  a  condenser,  a  source  of 
energy  for  charging  the  condenser,  means  connected 
in  series  circuit  with  the  energy  source  and  with  the 
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condenser  for  charging  the  condenser  to  a  potential 
higher  than  'the  potential  of  the  energy  source,  said 
means  comprising  an  electric  check  valve  and  an 
inductance  forming  with  the  condenser  a  slightly 
damped  oscillating  circuit,  means  for  discharging  the 
condenser  at  selected  intervals,  and  means  for  convey¬ 
ing  to  the  apparatus  the  voltage  impulse  which  occurs 
at  the  instant  that  current  ceases  to  flow  through  said 
electric  check  valve. 

76.  Apparatus  of  the  type  defined  in  claim  74  in 
which  the  gaseous  discharge  device  is  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of  a  type 
in  which  the  maximum  potential  which  can  be  establish¬ 
ed  between  two  main  electrodes  without  appreciable 
current  flow  therebetween  may  be  controlled  by  con¬ 
trolling  the  potential  between  one  of  said  main  elec¬ 
trodes  and  a  third  electrode. 

77.  Apparatus  of  the  type  defined  in  claim  74  in 
which  the  static  inverter  includes  a  second  condenser 
arranged  in  series  circuit  with  the  gaseous  discharge 
device  and  the  source  of  potential. 

78.  Apparatus  of  the  type  defined  in  claim  74  in 
which  the  static  inverter  includes  a  second  condenser 

shunted  across  the  gaseous  discharge  device. 

202  79.  In  combination  with  apparatus  for  producing 

electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  control¬ 
led  rate,  said  inverter  comprising  a  gaseous  discharge 
device  in  series  circuit  with  a  source  of  potential  and 
with  a  second  condenser,  and  means  for  varying  the 
impulse  rate  comprising  a  variable  impedance  shunted 
across  said  second  condenser,  and  means  for  conveying 
such  impulses  to  the  flash  producing  apparatus. 


80.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connected  in  circuit  with  a  source  of 
potential,  a  second  condenser  shunted  across  the  gas¬ 
eous  discharge  device,  and  means  for  varying  the 
impulse  rate  comprising  a  variable  impedance  con¬ 
nected  in  the  charging  circuit  of  the  second  condenser, 
and  means  for  conveying  such  impulses  to  the  flash 
producing  apparatus. 

81.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connecting  in  circuit  with  a  source  of 
potential,  a  second  condenser  shunted  across  the  gas¬ 
eous  discharge  device,  and  means  for  varying  the  im¬ 
pulse  rate  comprising  a  vacuum  tube  connected  in  the 
charging  circuit  of  the  second  condenser  together 
with  means  for  controlling  the  current  flowing  through 
said  vacuum  tube,  said  means  comprising  a  variable 
impedance. 

82.  A  static  inverter  comprising  a  condenser,  a 
source  of  potential  for  charging  the  condenser,  means 
connected  in  series  circuit  with  the  energy  source  and 
with  the  condenser  for  charging  the  condenser  to  a 
potential  higher  than  the  potential  of  'the  energy  source, 
said  means  comprising  an  electric  check  valve  and 
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an  inductance  forming  with  the  condenser  an  oscillat¬ 
ing  circuit,  means  for  discharging  the  condenser  com¬ 
prising  a  gaseous  discharge  device  having  at  least  three 
electrodes  and  of  the  type  in  which  the  maximum  po¬ 
tential  which  can  be  established  between  two  main 
electrodes  without  appreciable  current  flow  therebe¬ 
tween  may  be  controlled  by  controlling  the  potential 
between  one  of  said  main  electrodes  and  a  third  elec¬ 
trode;  said  condenser  discharge  means  also  includ¬ 
ing  means  for  impressing  between  the  third  electrode 
and  one  of  the  main  electrodes  of  said  gaseous  con¬ 
ductor  device  the  voltage  impulse  which  occurs  at  the 
instant  current  ceases  to  flow  through  said  electric 
check  valve. 

83.  A  static  inverter  of  the  type  defined  in  claim 
82,  embodying  as  an  additional  element  a  variable 
impedance  for  controlling  the  intervals  between  con¬ 
denser  discharges. 

203  84.  In  combination  with  apparatus  for  produc¬ 

ing  electrical  energy  flashes  of  the  type  in  which  a 
condenser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  second  con¬ 
denser,  a  source  of  energy  for  charging  the  condenser, 
means  connected  in  series  circuit  with  the  energy 
source  and  with  the  second  condenser  for  charging 
the  second  condenser  to  a  potential  higher  than  the 
potential  of  the  energy  source,  said  means  comprising 
an  electric  check  valve  and  an  inductance  forming  with 
the  second  condenser  a  slightly  damped  oscillating  cir¬ 
cuit,  means  for  discharging  the  second  condenser  com¬ 
prising  a  gaseous  discharge  device  having  at  least 
three  electrodes  of  the  type  in  which  the  maximum 
potential  which  can  be  established  between  two  main 
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electrodes  •without  appreciable  current  flow  therebe¬ 
tween  may  be  controlled  by  controlling  the  potential 
between  one  of  said  main  electrodes  and  a  third  elec¬ 
trode,  means  for  impressing  between  said  third  elec¬ 
trode  and  one  of  the  main  electrodes  of  said  gaseous 
discharge  device  the  voltage  impulse  which  occurs  at 
the  instant  current  ceases  to  flow  through  said  electric 
check  valve,  together  with  means  for  varying  the  im¬ 
pulse  rate  comprising  a  variable  impedance  included 
as  an  element  in  the  inverter  circuit,  and  means  for 
conveying  such  impulses  to  the  flash-producing  appa¬ 
ratus. 

86.  In  apparatus  for  producing  electric  energy 
flashes,  a  condenser,  a  source  of  potential  for  charging 
the  condenser,  means  for  charging  the  condenser  to 
a  predetermined  potential  higher  than  the  potential  of 
the  energy  source,  said  means  comprising  an  induct¬ 
ance  and  an  electric  check  valve  connected  in  series 
circuit  with  the  energy  source  and  with  the  condenser, 
and  means  for  discharging  the  condenser  at  selected 
intervals. 

88.  In  flash  producing  apparatus,  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of  the 
type  in  which  an  electric  discharge  between  two  main 
electrodes  may  be  initiated  by  changing  the  potential 
of  the  third  electrode,  a  condenser  shunted  across  the 
main  electrodes,  means  for  charging  said  condenser 
comprising  a  source  of  current,  an  inductance  and  an 
electric  check  valve  connected  in  series,  and  means  for 
varying  the  potential  of  said  third  electrode  to  cause 
said  condenser  to  discharge  through  said  device. 

89.  In  apparatus  for  producing  substantially  uni¬ 
form  electric  energy  flashes,  a  condenser,  means  for 
charging  the  condenser  comprising  a  source  of  cur¬ 
rent  and  a  conductor  having  resistance  and  inductance 
of  such  magnitude  relative  to  the  capacity  of  the  con- 
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denser  that  the  charging  circuit  is  an  oscillating  cir¬ 
cuit,  such  means  being  adapted  to  develop  a  maximum 
condenser  voltage  not  substantially  higher  than  the 
condenser  voltage  which  exists  at  the  instant  imme¬ 
diately  preceding  the  discharge  of  the  condenser,  and 
means  for  discharging  the  condenser  at  selected  in¬ 
tervals. 

204  94.  In  combination  with  apparatus  adapted  for 

excitation  by  electrical  impulses,  means  for  exciting 
such  apparatus  comprising  a  condenser,  a  source  of 
energy  for  charging  the  condenser,  means  connected 
in  series  circuit  with  the  energy  source  and  with  the 
condenser  for  charging  the  condenser  comprising  an 
electric  check  valve  and  an  inductance,  means  for  dis¬ 
charging  the  condenser  at  selected  intervals,  and  means 
for  conveying  to  the  apparatus  the  voltage  impulse 
which  occurs  at  the  instant  that  current  ceases  to  flow 
through  said  electric  check  valve. 

222.  In  combination,  a  luminescent-discharge  de¬ 
vice  having  a  control  electrode  and  a  plurality  of  prin¬ 
cipal  electrodes  and  having  rectifier  characteristics, 
an  oscillatory  circuit  including  said  principal  elec¬ 
trodes,  means  for  causing  a  surge  of  current  to  flow 
through  said  principal  electrodes,  and  means  including 
a  grid-controlled  discharge  rectifier  tube  for  producing 
an  initiating  surge  of  current  between  said  control 
electrode  and  one  of  said  principal  electrodes. 

223.  In  combination,  a  luminescent-discharge  device 
having  a  starting  electrode,  a  condenser  connected  to 
said  device  arranged  to  be  charged  from  a  source  of 
electric  energy,  a  transformer  having  a  primary  wind¬ 
ing  and  a  secondary  winding  connected  with  the  start¬ 
ing  electrode,  a  grid-controlled  discharge  rectifier  tube 
having  a  grid,  a  second  condenser  arranged  to  be 
charged  from  a  source  of  electric  energy  in  series  with 
the  rectifier  tube  and  the  primary  of  the  transformer. 


and  means  connected  with  the  grid  of  said  rectifier 
tube  for  causing  said  second  condenser  to  discharge 
through  said  primary  winding,  thereby  causing  said 
first  condenser  to  discharge  through  said  discharge 
device. 

224.  Apparatus  of  the  character  described  having, 
in  combination,  an  impedance,  a  capacitor,  means  con¬ 
necting  the  impedance  and  the  capacitor  with  a  source 
of  energy  to  charge  the  capacitor  from  the  source 
through  the  impedance,  a  luminescent-discharge  device 
provided  with  a  control  grid,  the  device  having  a 
cathode  adapted  to  emit  electrons  under  the  control 
of  the  grid,  and  means  comprising  a  vacuum  tube  con¬ 
trolling  the  operation  of  the  grid  for  controlling  the 
discharge  of  the  condenser  through  the  device. 

225.  Apparatus  of  the  character  described  having, 
in  combination,  a  capacitor,  means  for  connecting  the 
capacitor  with  a  source  of  energy  to  charge  the  capaci¬ 
tor  from  the  source,  a  luminescent-discharge  device, 
a  discharge  circuit  connecting  the  capacitor  and  the 
device,  and  means  including  an  electric-discharge  de¬ 
vice  for  causing  a  surge  of  current  to  flow  in  the  dis¬ 
charge  circuit. 

205  226.  Apparatus  of  the  character  described  hav¬ 

ing  in  combination,  a  luminescent-discharge  device, 
a  condenser  connected  with  said  device  and  adapted  to 
be  charged  from  a  source  of  electric  energy,  a  tube 
having  a  control  circuit  and  an  output  circuit,  and 
means  connected  with  the  control  circuit  and  operat¬ 
ing  through  the  output  circuit  for  rendering  the  tube 
effective  to  cause  the  condenser  to  discharge  through 
the  discharge  device. 

227.  Apparatus  of  the  character  described  having, 
in  combination,  a  mercury  tube  having  a  mercury-pool 
cathode,  a  condenser  connected  with  the  tube  and 
adapted  to  be  charged  from  a  source  of  electric  energy, 
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a  tube  having  a  control  circuit  and  an  output  circuit, 
and  means  connected  with  the  control  circuit  for  ren¬ 
dering  the  second-named  tube  effective  to  subject  the 
cathode  to  the  potential  of  the  output  circuit  to  cause 
the  condenser  to  discharge  through  the  mercury  tube. 

228.  An  inverter  comprising  a  condenser,  a  source 
of  potential  for  charging  the  condenser,  means  con¬ 
nected  in  series  circuit  with  the  energy  source  and  with 
the  condenser  for  charging  the  condenser  comprising 
an  electric  check  valve  and  an  inductance,  means  for 
discharging  the  condenser  comprising  a  gaseous-dis¬ 
charge  device  having  at  least  three  electrodes  and  of 
the  type  in  which  the  maximum  potential  which  can  be 
established  between  two  main  electrodes  without  ap¬ 
preciable  current  flow  therebetween  may  be  controlled 
by  controlling  the  potential  between  one  of  said  main 
electrodes  and  a  third  electrode,  said  condenser-dis¬ 
charge  means  also  including  means  for  impressing  be¬ 
tween  the  third  electrode  and  one  of  the  main  electrodes 
of  said  gaseous-conductor  device  the  voltage  impulse 
which  occurs  at  the  instant  current  ceases  to  flow 
through  said  electric  check  valve. 

206  8.  On  or  about  June  9,  1936,  United  States  Let¬ 

ters  Patent  2,043,484  was  issued  to  Benjamin  Miller, 
for  a  Variable  Frequency  Stroboscope.  Though  the  appli¬ 
cation,  Serial  No.  730,741,  for  the  said  Letters  Patent  2,- 
043,484  was  filed  June  15,  1934,  long  after  the  filing  date 
of  the  plaintiff’s  said  application,  the  said  Letters  Patent 
2,043,484  contained  claims  1  to  8,  13,  14  and  17,  drawn  to 
and  dominating  the  structure  disclosed  in  the  plaintiff’s 
said  application. 

9.  On  or  about  March  9,  1937,  United  States  Letters 
Patent  2,073,247  was  issued  to  the  said  Benjamin  Miller, 
for  Electric  Flash  Producing  Methods  and  Apparatus. 
Though  the  application,  Serial  No.  709,901,  for  the  said 


Letters  Patent  2,073,247  was  filed  February  5,  1934,  also 
long  after  the  filing  date  of  the  plaintiff’s  said  application, 
the  said  Letters  Patent  2,073,247  contained  claims  7,  9 
and  14,  also  drawn  to  and  dominating  the  structure  disclos¬ 
ed  in  the  plaintiff’s  said  application. 

10.  On  or  about  June  11,  1937,  Interference  74,402  was 
declared  in  the  United  States  Patent  Office  by  the  Commis¬ 
sioner  of  Patents  between  the  plaintiff’s  said  application 
and  the  said  Letters  Patent  2,043,484  and  2,073,247.  The 
said  interference  was  in  fourteen  counts.  The  relation  of 
the  counts  to  the  claims  of  the  respective  parties  was  as  fol- 


lows : 

Plaintiff's 

Miller  Letters 

Miller  Letters 
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Application 

Patent  2,043,484 

Patent  2 ,07 3 £47 

1 

74 

1 

2 

75 

2 

3 

76 

3 

4 

77 

4 

5 

78 

5 

6 

79 

6 

. 

7 

80 

7 

8 

81 

8 

•• 

9 

82 

13 

- 

10 

83 
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88 
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89 
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207  Counts  1  and  3  to  8  of  the  said  interference,  respec¬ 
tively,  claims  74  and  76  to  81  of  the  plaintiff’s  said 
application,  specified  a  static  inverter.  Counts  2,  12  and 
14  of  the  said  interference  specified  an  oscillatory  conden¬ 
ser-charging  circuit.  Counts  9, 10  and  11  of  the  said  inter¬ 
ference  specified  both  a  static  inverter  and  an  oscillatory 
condenser-charging  circuit. 


11.  The  parties  to  the  said  interference,  the  said  Ben¬ 
jamin  Miller  and  the  plaintiff,  each  filed  a  preliminary 
statement  in  the  said  interference,  alleging  dates  when  they 
made  the  inventions  represented  by  the  said  counts. 

12.  On  or  about  August  30,  1937,  an  order  was  issued 
by  the  Examiner  of  Interferences  of  the  Patent  Office,  call¬ 
ing  upon  the  said  party  Benjamin  Miller  to  show  cause 
why  judgment  should  not  be  rendered  against  him  as  to 
the  said  counts  1  to  11,  inclusive,  in  view  of  the  fact  that 
the  said  party  Benjamin  Miller’s  preliminary  statement 
alleged  no  date  prior  to  the  filing  date  of  the  plaintiff’s 
said  application. 

13.  On  or  about  September  29,  1937,  in  response  to  the 
said  order  to  show  cause,  the  said  party  Benjamin  Miller, 
under  the  provisions  of  Buie  122  of  the  Patent  Office,  filed 
a  motion  to  dissolve  the  said  interference  as  to  all  the  counts 
thereof,  alleging,  among  other  things,  that  the  plaintiff’s 
said  application  does  not  disclose  either  a  static  inverter  or 
an  oscillatory  condenser-charging  circuit. 

14.  The  said  allegations  of  the  said  motion  to  dissolve 
were  both  wholly  without  foundation.  Though  the  plain¬ 
tiff’s  said  application  did  not  originally  illustrate  the  static 

inverter,  and  did  not  originally  employ  the  precise 
208  terminology  “static  inverter”,  the  specification  of 
the  plaintiff’s  said  application  did,  from  the  very 
beginning,  fully  and  completely  describe  the  circuit  that  is 
known  in  the  art  by  the  term  “static  inverter”;  and  though 
the  said  specification  did  not  originally  employ  the  specific 
term  “oscillatory”,  it  described,  from  the  beginning,  and 
the  original  drawings  of  the  plaintiff’s  said  application  il¬ 
lustrated,  an  oscillatory  condenser-charging  circuit.  This 
has  been  demonstrated  by  an  affidavit  of  Truman  S.  Gray, 
Assistant  Professor  of  Engineering  Electronics,  Depart¬ 
ment  of  Electrical  Engineering,  Massachusetts  Institute  of 
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Technology,  filed  of  record  in  the  plaintiff’s  said  applica¬ 
tion;  by  nncontradicted  inter-partes  testimony  in  a  later 
interference  76,771,  declared  by  the  said  Commissioner  of 
Patents  on  or  about  February  28, 1939,  between  another  ap¬ 
plication  of  the  plaintiff,  Serial  No.  33,733,  filed  July  29, 
1935,  and  a  reissue  application,  Serial  No.  200,090,  filed 
April  5,  1938,  of  the  said  Letters  Patent  2,073,247,  to  Ben¬ 
jamin  Miller;  and  by  uncontradicted  inter-partes  testimony 
in  a  suit  between  the  said  parties  in  the  district  court  for 
the  District  of  Massachusetts,  Cities  Service  Oil  Company 
v.  Edgerton,  56  F.  Supp.  294.  It  was  accordingly  the  duty 
of  the  Patent  Office,  in  accordance  with  the  said  order  to 
show  cause,  instead  of  granting  the  said  motion  to  dissolve 
the  said  interference,  to  award  priority  of  invention  to  the 
plaintiff  in  the  said  interference  as  to  the  said  counts  1  to 
11. 

15.  On  or  about  November  23,  1938,  however,  the  Pri¬ 
mary  Examiner  of  the  Patent  Office,  because  of  lack  of 
understanding  as  to  what  is  either  a  static  inverter  or  an 

oscillatory  condenser-charging  circuit,  rendered  a 
209  decision  erroneously  holding  that  the  plaintiff’s  said 

application,  Serial  No.  685,501,  discloses  neither  a 
static  inverter  nor  an  oscillatory  condenser-charging  circuit, 
and  accordingly  granting  the  said  motion  to  dissolve  the 
said  interference  as  to  all  the  said  counts,  except  the  said 
count  13. 

16.  On  or  about  January  25,  1939,  the  said  party  Ben¬ 
jamin  Miller  filed  a  disclaimer  as  to  the  said  count  13. 

17.  Prior  to  the  filing  of  the  said  disclaimer,  however, 
on  or  about  January  13,  1939,  the  plaintiff  appealed  to  the 
Board  of  Appeals  of  the  Patent  Office  from  the  said  decision 
of  the  Primary  Examiner.  On  July  18, 1939,  however,  the 
Board  of  Appeals  rendered  a  decision  erroneously  affirming 
the  said  decision  of  the  Primary  Examiner. 


18.  The  said  interference  was  thereupon  erroneously 
dissolved,  without  affording  the  plaintiff  an  opportunity 
to  demonstrate,  by  mter-partes  testimony,  the  scientific 
errors  involved  in  the  said  decisions  of  the  Primary  Ex¬ 
aminer  and  the  Board. 

19.  On  or  about  March  26,  1940,  the  Primary  Exam¬ 
iner,  ex  parte,  rejected  the  said  claims  74  and  76  to  81  upon 
the  ground  that,  as  erroneously  decided  previously  in  the 
said  interference,  the  plaintiff’s  said  application,  Serial 
No.  685,501,  does  not  disclose  either  a  static  inverter  or  an 
oscillatory  condenser-charging  circuit  On  September  10, 
1940,  the  plaintiff  requested  reconsideration.  On  Decem¬ 
ber  23, 1940,  however,  the  Primary  Examiner  finally  reject¬ 
ed  the  said  claims  74  and  76  to  81. 

20.  On  or  about  February  5,  1941,  therefore,  the  plain¬ 
tiff  appealed  to  the  said  Board  of  Appeals  from  the  said 
final  rejection  of  claims  74  and  76  to  81.  On  or  about  August 
1,  1941,  however,  the  said  Board  of  Appeals  erroneously 
affirmed  the  said  last-named  decision  of  the  Primary  Ex¬ 
aminer. 

210  21.  On  or  about  August  17,  1941,  the  plaintiff 

promptly  filed  a  petition  for  rehearing;  which,  how¬ 
ever,  was  denied  by  the  said  Board  of  Appeals  on  Septem¬ 
ber  16, 1941.  On  or  about  November  30,  1941,  the  plaintiff 
filed  a  request  for  reconsideration,  accompanied  by  the  said 
affidavit  of  Professor  Truman  S.  Gray,  but,  on  or  about 
December  3,  1941,  the  said  Board  of  Appeals  refused  even 
to  consider  the  said  affidavit  The  said  Board  of  Appeals 
declined  also  to  consider  the  aforesaid  uncontradicted  mter- 
partes  testimony  in  Interference  76,771,  or  to  consider  any 
proof  of  any  kind  as  to  the  scientific  untenability  of  the 
said  decisions  of  the  Primary  Examiner  and  the  Board  of 
Appeals.  On  or  about  December  6, 1941,  the  plaintiff  filed 
a  further  request  for  reconsideration;  which,  however,  on 
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or  about  December  17, 1941,  was  denied  by  the  said  Board 
of  Appeals.  On  or  about  December  22,  1941,  the  plaintiff 
asked  the  said  Primary  Examiner  to  give  further  action  -on 
the  said  claims  74  and  76  to  81,  in  the  light  of  the  said  affi¬ 
davit,  but  this  request  the  said  Primary  Examiner  denied, 
on  December  24,  1941.  On  or  about  January  3, 1942,  there¬ 
fore,  the  plaintiff  endeavored  to  invoke  the  exercise  of  the 
said  Commissioner’s  supervisory  authority  but,  on  or 
about  January  20,  1942,  the  said  Commissioner  declined 
to  intervene. 

22.  Though  the  plaintiff  had  thus  exhausted  all  his 
remedies  within  the  Patent  Office,  he  was,  as  yet,  without 
remedy  to  appeal  to  the  Court  of  Customs  and  Patent  Ap¬ 
peals,  under  the  provisions  of  Section  4911  of  the  Revised 
Statutes  (U.  S.  C.  Title  35,  Section  59A),  or  to  proceed  in 
the  district  court  of  the  District  of  Columbia,  under  the 
provisions  of  the  said  Section  4915  of  the  Revised  Statutes 
(U.  S.  C.  Title  35,  Section  63),  because  there  had  not,  as 

yet,  been  a  final  decision  with  respect  to  the  plain- 
211  tiff’s  said  application,  Serial  No.  685,501,  in  the 

Patent  Office,  which  application,  Serial  No.  685,501, 
moreover,  had  meantime  become  involved  in  another  In¬ 
terference  78,041  with  another  party. 

23.  After  the  termination  of  the  said  Interference  78,041, 
on  or  about  March  24, 1943,  the  Primary  Examiner,  resum¬ 
ing  the  ex  parte  prosecution  of  the  plaintiff’s  said  appli¬ 
cation,  Serial  No.  685,501,  rejected  the  said  claims  74  to  84, 
86  and  89,  corresponding  to  counts  1  to  12  and  14  of  the  said 
Interference  74,402,  but  he  refused  to  take  action  upon  the 
said  application,  Serial  No.  685,501,  as  a  whole.  On  or 
about  September  23, 1943,  the  plaintiff  filed  an  amendment 
cancelling  claims  75,  82,  83,  84,  86  and  89,  corresponding  to 
counts  2,  9, 10, 11, 12  and  14  of  the  said  Interference  74,402, 
but  without  abandoning  the  subject-matter  thereof,  which 
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subject-matter  was  retained  in  the  plaintiff’s  said  other 
application,  Serial  No.  33,733,  and  the  plaintiff  also  request¬ 
ed  reconsideration  of  the  rejection  of  the  said  claims  74  and 
76  to  81. 

24.  Thereafter,  on  or  about  January  25,  1944,  the  Pri¬ 
mary  Examiner  gave  complete  action  upon  the  plaintiff’s 
said  application,  Serial  No.  685,501,  rejecting  the  said  claims 
74  and  76  to  81  upon  the  ground  of  res  judicata,  rejecting 
also  the  said  claims  60, 222  and  223  on  reference  to  a  Slepian 
patent  2,327,971,  issued  August  24,  1943,  and  rejecting  the 
said  claim  222  upon  the  further  ground  of  misdescriptive- 
ness.  On  or  about  February  22, 1944,  the  plaintiff  request¬ 
ed  reconsideration  of  the  said  rejection  of  the  said  claims 
60,  74,  76  to  81,  222  and  223.  On  or  about  February  26, 1944, 
however,  the  said  Primary  Examiner  made  his  said  re¬ 
jection  of  the  said  claims  60,  74,  76  to  81,  222  and  223 
final. 

212  25.  On  or  about  March  19,  1944,  the  plaintiff  ap¬ 

pealed  to  the  said  Board  of  Appeals  from  the  Pri¬ 
mary  Examiner’s  said  final  rejection  of  February  26,  1944. 

26.  In  answer  to  the  last-named  appeal,  the  said  Pri¬ 
mary  Examiner  filed  three  Examiner’s  Statements.  The 
first  Examiner’s  Statement  was  filed  on  or  about  May  22, 
1944.  A  Supplemental  Examiner’s  Statement  was  filed  on 
or  about  June  28,  1944,  in  which  the  said  claims  39  and  94 
were  included  in  the  rejection  of  the  said  claims  60,  222  and 
223  on  reference  to  the  said  Slepian  patent.  A  still  further 
Supplemental  Examiner’s  Statement  was  filed  on  or  about 
August  29,  1944,  in  which  the  said  claims  224  to  228  were 
also  included  in  the  said  rejection  on  reference  to  the 
Slepian  patent. 

27.  On  or  about  November  9,  1944,  the  plaintiff  filed  an 
amendment  cancelling  claims  227  and  228. 
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28.  On  or  about  January  1, 1945,  tbe  said  Board  of  Ap¬ 
peals  rendered  a  decision,  affirming  the  rejection  of  the 
Primary  Examiner  as  to  the  said  claims  39,  60,  74,  76  to  81, 
94  and  222  to  226,  and  dismissing  the  plaintiff's  said  appeal 
as  to  the  cancelled  claims  227  and  228. 

29.  Thereupon  on  or  about  January  9, 1945,  the  plaintiff 
filed  a  petition  for  rehearing. 

30.  On  or  about  February  15,  1945,  the  said  Board  of 
Appeals  rendered  a  further  decision,  reversing  its  prior 
decision  of  January  1,  1945  as  to  the  said  claims  39,  60,  94 
and  222  to  226  on  reference  to  the  Slepian  patent,  but  with¬ 
out  changing  its  said  prior  decision  of  January  1,  1945  in 
any  other  respect. 

213  31.  Thereafter,  on  or  about  March  1,  1945,  the 

plaintiff  renewed  his  last-named  motion  for  rehear¬ 
ing,  requesting  reconsideration  of  the  said  decision  affirm¬ 
ing  the  Primary  Examiner’s  rejection  of  the  said  claims  74 
and  76  to  81  on  the  ground  of  res  judicata  and  the  rejec¬ 
tion  of  the  said  claim  222  on  the  ground  of  misdescriptive- 
ness.  On  or  about  the  said  March  1,  1945,  the  plaintiff  al¬ 
so  filed  a  petition  to  the  said  Commissioner,  invoking  his 
supervisory  authority  toward  the  attainment  of  the  same 
end. 

32.  On  or  about  March  20,  1945,  however,  the  said 
Board  of  Appeals  rendered  a  further  decision,  declining 
to  modify  its  decision  of  February  15,  1945,  and  the  said 
Commissioner  declined  to  intervene. 

33.  On  or  about  the  said  September  23,  1943,  further¬ 
more,  and  on  or  about  January  7,  1944,  in  accordance  with 
the  provisions  of  the  statutes  and  the  Rules  of  the  said 
Patent  Office,  the  plaintiff  filed  amendments  to  the  specifi¬ 
cation  of  his  said  application,  Serial  No.  685,501,  and  he 
also  submitted  amendments  to  the  original  drawings  of  the 
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said  application,  Serial  No.  685,501,  comprising  new  Figs. 
10, 11  and  12.  These  new  figures  do  no  more  than  to  illus¬ 
trate  the  static  inverter  that,  as  stated  in  paragraph  14, 
supra ,  is  fully  and  completely  described  in  the  original 
specification  of  the  said  application,  Serial  No.  685,501,  and 
the  said  amendments  to  the  specification  do  no  more  than 
to  make  clearer  matter  that  was  originally  disclosed  in  the 
said  application  and,  moreover,  was  supported  by  the  said 
Professor  Gray’s  affidavit,  and  by  the  uncontradicted 
inter-partes  testimony  between  the  same  parties  in  the  said 
Interference  76,771,  and  the  said  suit. 

214  34.  On  or  about  the  said  January  25,  1944,  how¬ 

ever,  the  Primary  Examiner,  contrary  to  the  pro¬ 
visions  of  the  said  statutes  and  Rules,  arbitrarily  declined 
to  enter  the  said  amendments  to  the  specification,  or  to 
enter  any  of  the  said  new  Figs.  10,  11  and  12  of  the  draw¬ 
ings,  and  he  required  cancellation  of  the  said  amendatory 
matter  to  the  specification.  His  only  reason  for  declining 
to  enter  the  said  amendatory  matter  and  the  said  new  Figs. 
10, 11  and  12  of  the  drawings  is  that  it  is  res  judisata  that 
the  plaintiff’s  said  application,  Serial  No.  685,501,  does 
not  disclose  either  a  static  inverter  or  an  oscillatory  con¬ 
denser-charging  circuit. 

35.  On  or  about  the  said  February  22,  1944,  the  plain¬ 
tiff  requested  reconsideration  of  the  said  Primary  Ex¬ 
aminer’s  refusal  to  enter  the  said  amendments  and  the 
said  Figs.  10,  11  and  12.  On  or  about  the  said  February 
26,  1944,  however,  the  Primary  Examiner,  arbitrarily,  and 
contrary  to  law,  again  refused  to  enter  the  said  amend¬ 
ments  and  drawings. 

36.  On  or  about  the  said  March  19,  1944,  therefore,  the 
plaintiff  filed  a  petition  to  the  said  Commissioner,  asking 
him  to  exercise  his  supervisory  authority,  and  including, 
among  other  prayers,  a  prayer  to  the  effect  that  the  Pri- 
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mary  Examiner  be  ordered  to  withdraw  his  requirement 
for  cancellation  of  the  amendatory  matter  to  the  specifica¬ 
tion  and  drawings,  and  to  enter  the  same. 

37.  On  or  about  April  14,  1944,  the  Supervisory  Ex¬ 
aminer  of  the  Patent  Office,  acting  for  the  said  'Commis¬ 
sioner,  held,  in  part,  that  the  said  prayer 

“involves  the  question  of  new  matter  directly  related 
to  the  grounds  on  which  claims  have  been  rejected. 
This  question  is  therefore  one  of  merits  and  may  be 
controlled  by  a  decision  on  appeal.’ ’ 

215  38.  The  said  holding  of  the  Supervisory  Ex¬ 

aminer  was  without  authority  and  contrary  to  law, 
as  the  amendatory  matter  to  the  specification  and  the  new 
Figs.  10,  11  and  12  of  the  drawings,  that  the  Primary  Ex¬ 
aminer  has  declined  to  enter,  have  nothing  whatever  to 
do  with  the  merits,  and  purport,  on  their  face,  to  do  no 
more  than  to  make  clearer  matters  that  were  within  the 
original  disclosure  of  the  said  application,  Serial  No.  685,- 
501. 

39.  In  his  said  appeal  of  March  19,  1944  to  the  said 
Board  of  Appeals  from  the  said  decision  of  the  Primary 
Examiner,  dated  February  26,  1944,  the  plaintiff  alleged, 
among  other  reasons  of  appeal,  that  the  Primary  Examiner 
erred 

“In  requiring  cancellation  of  descriptive  matter  to  the 
specification  and  drawings,  and  in  declining  to  enter 
the  same.” 

40.  In  its  said  decision  of  January  1,  1945,  the  said 
Board  of  Appeals  wholly  ignored  the  reason  of  appeal 
quoted  in  paragraph  39  supra.  In  response  to  the  said  peti¬ 
tions  for  rehearing,  filed  on  or  about  January  9,  1945  and 
March  1,  1945,  however,  the  said  Board  of  Appeals,  on  the 
said  February  15,  1945,  and  March  20,  1945,  affirmed  the 
said  Primary  Examiner  in  his  requirement  of  cancellation 
of  the  said  amendatory  matter  and  Figs.  10,  11  and  12. 
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41.  In  his  said  petition  of  March  1,  1945,  the  plaintiff 
asked  the  Commissioner,  in  the  exercise  of  his  supervisory 
authority,  to  overrule  the  Primary  Examiner’s  refusal  to 
enter  the  said  amendments  and  the  said  new  Figs.  10,  11 
and  12  of  the  drawings,  and  his  requirement  for  cancella¬ 
tion  of  the  said  descriptive  matter  and  drawings  but,  on 
the  said  March  20,  1945,  the  said  Commissioner  declined  to 
intervene. 

216  42.  No  appeal  has  been  filed  in  the  United  States 

Court  of  Customs  and  Patent  Appeals  from  any  of 
the  said  decisions  of  the  Board  of  Appeals  under  the  said 
Section  4911  of  the  Revised  Statutes  (U.  S.  C.  Title  35, 
Section  59A). 

43.  The  defendant,  the  said  Commissioner  of  Patents, 
has  refused,  and  still  refuses,  to  grant  Letters  Patent  to 
the  plaintiff  including  the  claims  74,  76  to  81  and  222  afore¬ 
said,  and  refused  and  still  refuses  to  permit  the  plaintiff 
to  amend  his  specification  and  drawings  as  aforesaid. 

WHEREFORE,  the  plaintiff  prays  that  this  Honorable 
Court  may  adjudge  that  the  plaintiff  is  entitled,  according 
to  law,  to  receive  a  patent  for  the  invention  of  said  applica¬ 
tion,  including  the  said  claims  74,  76  to  81  and  222,  and  such 
other  claims  as,  upon  hearing,  the  court  may  find  to  be 
patentable,  and  to  amend  his  specification  and  drawings 
as  before  set  forth,  and  for  such  other  and  further  relief 
as  may  be  just. 

HAROLD  E.  EDGERTON. 

Frank  W.  Dahn, 

Suite  954  Earle  Bldg., 

Washington,  D.  C.  i 

David  Rines, 

1  Federal  St.,  Room  739, 

Boston  10,  Mass. 

(Counsel  for  Plaintiff.) 
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Commonwealth  of  Massachusetts, 
County  of  Middlesex. 


jss.: 

Cambridge,  Mass. 


HAROLD  E.  EDGERTON,  being  by  me  first  duly  sworn, 
deposes  and  says  that  he  is  the  plaintiff  in  the  above-en- 
•  titled  action ;  that  he  has  read  the  foregoing  complaint 
217  and  knows  the  contents  thereof;  and  that  the  same 
is  true  of  his  own  knowledge,  except  as  to  matters 
which  are  therein  stated  to  be  upon  information  and  belief, 
and  as  to  those  matters  that  he  believes  it  to  be  true. 


HAROLD  E.  EDGERTON. 


Subscribed  and  sworn  to,  before  me,  this 
26th  day  of  May,  1945. 

William  Jackson, 

Notary  Public. 


218  Answer  to  the  Complaint 

(Civil  Action  No.  29,178.) 

To  the  Honorable  the  Justices  of  the  District  Court  of  the 
United  States  for  the  District  of  Columbia: 

1.  Defendant  admits  the  allegations  of  paragraph  1. 

2.  He  states  that  his  official  residence  as  Commissioner 
of  Patents  is  in  the  District  of  Columbia,  within  the  juris¬ 
diction  of  the  Court. 

3.  He  admits  the  allegations  of  paragraph  3. 

4.  He  admits  the  allegations  of  paragraph  4  except  the 
allegation  that  plaintiff  in  filing  his  patent  application  No. 
685,501  on  August  16,  1933,  relating  to  Stroboscopes,  com¬ 
plied  with  all  the  requirements  of  the  statutes  and  the  rules 
of  the  Patent  Office.  This  allegation  defendant  denies. 
Defendant  states  that  plaintiff  by  using  the  indefinite 
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term  “thyratron”  in  certain  claims  of  his  application  fail¬ 
ed  to  comply  with  the  requirements  of  Section  4888  It.  S. 

(U.  S.  C.,  title  35,  sec.  33). 

219  5.  He  denies  the  allegation  of  paragraph  5. 

6.  He  admits  for  the  purpose  of  this  action  that 
plaintiff  is  the  owner  of  said  application. 

7.  He  admits  the  allegation  that  the  application  con¬ 
tained  the  claims  which  are  set  out  in  paragraph  7,  but 
states  that  claims  numbered  75,  82,  83,  84,  86,  88,  89,  227 
and  228  were  cancelled  by  plaintiff  from  said  application. 

8.  He  admits  that  on  June  9,  1936,  patent  No.  2,043,484, 
was  issued  to  Benjamin  Miller  for  a  Variable  .Frequency 
Stroboscope,  on  an  application  No.  730,741  which  was  filed 
June  15,  1934,  ten  months  after  plaintiff’s  application  was 
filed.  He  admits  that  said  patent  contained  claims  num¬ 
bered  1  to  8,  inclusive,  13,  14  and  17.  He  denies  that  said 
claims  were  drawn  to  the  structure  disclosed  in  plaintiff’s 
application.  He  denies  that  said  claims  of  the  patent  are 
readable  on  the  structure  disclosed  in  plaintiff’s  applica¬ 
tion. 

9.  He  admits  that  on  March  9, 1937,  patent  No.  2,073,247 
was  issued  to  Benjamin  Miller  for  Electric  Flash  Produc¬ 
ing  Method  and  Apparatus,  on  an  application  No.  709,901, 
which  was  filed  on  February  5,  1934,  less  than  six  months 
after  plaintiff’s  application  was  filed.  He  admits  that  said 
patent  contained  claims  7,  9  and  14.  He  denies  that  said 
claims  were  drawn  to  the  structure  disclosed  in  plaintiff’s 
application.  He  denies  that  any  of  said  claims  of  the 
patent,  except  claim  9,  is  readable  on  the  structure  dis¬ 
closed  in  plaintiff’s  application. 

10.  He  admits  the  allegations  of  paragraph  10  except 
the  allegations  made  in  the  last  two  sentences  thereof. 
These  allegations  he  denies. 
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220  11,  12.  He  admits  the  allegations  of  paragraphs 
11  and  12. 

13.  He  admits  that  on  September  29,  1937,  the  party 
Miller,  in  answer  to  the  order  to  show  cause,  filed,  under 
the  provisions  of  Rule  122  of  the  Patent  Office,  a  motion 
to  dissolve  the  interference  as  to  all  counts  thereof,  and  in 
said  motion  alleged  that  plaintiff’s  application  did  not  dis¬ 
close  a  static  inverter.  He  denies  that  the  party  Miller 
in  said  motion  alleged  specifically  that  plaintiff’s  applica¬ 
tion  did  not  disclose  an  oscillatory  condensor-charging  cir¬ 
cuit. 

14.  He  denies  the  allegations  of  paragraph  14. 

15.  He  admits  that  on  November  23,  1938,  the  Primary 
Examiner  rendered  a  decision  holding  that  plaintiff’s  ap¬ 
plication  discloses  neither  a  static  inverter  nor  an  oscilla¬ 
tory  condensor-charging  circuit,  and  granting,  except  as 
to  count  13,  the  motion  to  dissolve  the  interference.  He 
denies  ithat  the  holdings  made  in  said  decision  were  errone¬ 
ous  or  were  made  because  of  lack  of  understanding  as  to 
what  is  either  a  static  inverter  or  an  oscillatory  condenser- 
charging  circuit. 

16.  He  admits  that  on  January  25,  1939,  the  party  Mil¬ 
ler  entered  a  limiting  disclaimer  as  to  said  count  13. 

17.  He  admits  that  on  January  12,  1939,  plaintiff  ap¬ 
pealed  to  the  Board  of  Appeals  from  the  decision  of  the 
Primary  Examiner,  and  that  in  decisions  rendered  on 
July  18,  1939,  and  April  4,  1939,  the  Board  of  Appeals  af¬ 
firmed  the  decision  of  the  Primary  Examiner.  He  denies 
that  the  decisions  of  the  Board  were  erroneous. 

18.  He  admits  that  the  interference  was  dissolved  and 
that  no  time  was  sett  for  the  taking  of  testimony. 

221  19.  He  admits  the  allegations  of  paragraph  19 
except  the  allegation  that  there  was  error  in  deci¬ 
sions  in  the  interference.  This  allegation  he  denies. 
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20.  He  admits  the  allegations  of  paragraph  20,  except 
the  allegation  that  there  was  error  in  the  Board’s  decision. 
This  allegation  he  denies. 

21.  He  admits  the  allegations  of  the  first  sentence  of 
paragraph  21.  As  to  the  allegations  of  the  second  sentence, 
he  admits  that  on  November  30, 1941,  plaintiff  filed  with  the 
Board  of  Appeals  a  request  for  reconsideration  accom¬ 
panied  with  an  affidavit  of  Professor  Truman  S.  Gray,  and 
he  admits  that  on  December  3, 1941,  the  Board  refused  said 
request  for  reconsideration  because  it  was  presented  too 
late,  under  the  Buies  of  Practice  of  the  Patent  Office,  and 
he  admits  that  the  Board  did  hot  consider  said  affidavit. 
As  to  the  allegations  of  ithe  third  sentence  of  said  para¬ 
graph,  he  admits  that  the  Board  declined  to  consider  cer¬ 
tain  alleged  evidence  which  was  extraneous  to  plaintiff’s 
application  in  determining  whait  said  application  itself 
discloses.  He  admits  the  allegations  of  the  remaining  sen¬ 
tences  of  said  paragraph. 

22.  He  admits  that  plaintiff  had  thus  exhausted  all  his 
remedies  in  the  Patent  Office  as  to  claims  74  and  76  to  81, 
inclusive,  of  his  application.  He  admits  that  plaintiff’s 
application  was  involved  in  Interference  No.  78,041,  on 
claims  other  than  claims  74,  and  76  to  81,  inclusive,  at  the 
time  the  Board  rendered  its  decision  on  August  1,  1941, 
and  states  that  said  interference  terminated  on  January 
21,  1943.  He  admits  that  the  Board’s  decision  of  August 
1,  1941,  was  not  a  final  action  on  all  phases  of  plaintiff’s 
application.  He  denies  that  plaintiff  was  precluded  from 

filing  an  appeal  under  Section  4911  R.  S.  or  proceed- 
222  ing  under  Section  4915  B.  S.,  by  the  fad  that  his 

application  was  involved  in  an  interference  or  the 
fact  that  a  final  action  on  all  phases  of  his  application  had 
not  been  given.  He  states  that  in  consequence  of  plaintiff’s 
failure  to  seek  a  review  of  the  Board’s  decision,  by  a  court 
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proceeding  under  either  Section  4911  R.  S.  or  Section  4915 
R.  S.  within  the  time  allowed  by  law,  plaintiff’s  right  to 
obtain  a  patent  including  claims  74  and  76  to  81,  inclu¬ 
sive,  became  res  judicata  and  that  plaintiff  was  thereafter 
not  entitled  to  prosecute  said  claims  farther  in  his  appli¬ 
cation  at  bar. 

23.  He  denies  the  allegations  of  the  first  sentence  of 
paragraph  23.  He  admits  that  on  September  23,  1943, 
plaintiff  cancelled  claims  75,  82,  83,  84,  86  and  89  of  his 
application,  with  the  statement  that  the  subject  matter  of 
said  claims  had  been  transferred  to  plaintiff’s  application 
No.  33,733.  He  admits  that  plaintiff  requested  reconsidera¬ 
tion  of  claims  74  and  76  to  81,  inclusive.  He  denies  that  in 
the  office  action  of  March  24,  1943,  the  examiner  rejected 
claims  74  and  76  to  81,  inclusive.  He  states  that  in  said 
action  the  examiner  advised  plaintiff  that  his  previous 
rejection  of  these  claims  had  been  affirmed  by  tbe  Board 
of  Appeals  on  August  1,  1941,  and  that  the  time  limit  for 
appeal  on  these  claims  had  expired. 

24.  He  admits  the  allegations  of  paragraph  24. 

25.  He  admits  that  on  March  20, 1944,  plaintiff  appealed 
to  the  Board  of  Appeals  from  the  Primary  Examiner’s  re¬ 
jection  of  claims  60,  74,  76  to  81,  inclusive,  222  and  223. 

26.  27,  28,  29,  30,  31,  32.  He  admits  the  allegations  of 
paragraphs  26  to  32  inclusive. 

223  33.  He  admits  that  on  September  23,  1943,  and 

on  January  7,  1944,  plaintiff  filed  amendments  to  his 
application.  He  denies  that  said  amendments  tv  ere  in  ac¬ 
cordance  with  'the  provisions  of  the  statutes  and  the  Rules 
of  the  Patent  Office.  He  denies  all  the  remaining  allega¬ 
tions  of  paragraph  33. 

34.  He  admits  that  on  January  28,  1944,  the  examiner 
declined  to  enter  new  Figures  10,  11  and  12  submitted  by 


plaintiff  as  amendments  to  the  drawing.  He  denies  that 
the  examiner  refused,  to  enter  plaintiff’s  amendments  to 
the  specification.  He  states  that  the  proposed  amendments 
were  entered  and  that  the  examiner  required  plaintiff  to 
cancel  said  amendments.  He  denies  that  the  examiner’s 
action  was  arbitrary  or  contrary  to  the  provisions  of  law 
or  the  Rules  of  Practice  of  the  Patent  Office.  He  denies 
that  the  examiner’s  only  reason  for  declining  to  enter  the 
proposed  new  Figures  10,  11  and  12  and  for  requiring  can¬ 
cellation  of  the  said  amendments  to  the  specification  was 
based  on  res  judicata.  He  states  that  the  examiner  held 
that  such  amendments  and  new  figures  constitute  new  mat¬ 
ter  which  under  the  rules  plaintiff  was  not  and  is  not  en¬ 
titled  to  add  to  his  application. 

35.  He  admits  the  allegations  of  paragraph  35,  except 
the  allegation  that  the  examiner’s  action  was  arbitrary  or 
contrary  to  law.  This  allegation  he  denies. 

36,  37.  He  admits  the  allegations  of  paragraphs  36  and 

37. 

38.  He  denies  the  allegations  of  paragraph  38. 

39.  He  admits  the  allegations  of  paragraph  39. 

40.  He  denies  that  the  Board  of  Appeals  in  its  decision 
of  January  1,  1945,  wholly  ignored  the  reason  of 

224  appeal  quoted  in  paragraph  39.  He  admits  the  al¬ 
legations  of  the  last  sentence  of  paragraph  40. 

41.  42,  43.  He  admits  the  allegations  of  paragraphs  41, 
42  and  43. 

FURTHER  ANSWERING-  defendant  states  that  plain¬ 
tiff  is  not  lawfully  entitled  to  the  grant  of  a  patent  con¬ 
taining  any  of  claims  74,  76  to  81,  inclusive,  and  222,  for 
the  Teason  that  the  subject-matter  of  said  claims  was  not 
disclosed  in  plaintiff’s  application  as  originally  filed  in  the 
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Patent  Office,  and  for  the  reasons  given  by  the  examiner 
in  his  statements  in  answer  to  the  appeal  and  the  decisions 
of  the  Board  of  Appeals  in  plaintiff’s  application  and  in 
Interference  No.  74,402,  copies  of  which  will  be  furnished 
at  the  trial. 

W.  W.  COCHRAN, 

Solicitor ,  XJ.  S.  Patent  Office, 
Attorney  for  Defendant. 

Jnly  27,  1945. 


I  HEREBY  CERTIFY  that  a  copy  of  this  answer  to  the 
Complaint  was  mailed  today,  July  27,  1945,  to  the  attorney 
for  plaintiff,  Mr.  Frank  W.  Dahn,  Suite  954,  Earle  Build¬ 
ing,  Washington,  D.  C. 

W.  W.  COCHRAN, 
Solicitor. 


225  Informal  Memorandum 

(Civil  Action  No.  29,178.) 

This  case  involves  consideration  of  plaintiff’s  claims  74 
and  76  to  81  inclusive,  and  222  of  his  application  No.  685,501 
for  patent  on  certain  alleged  improvements  in  electric  sys¬ 
tems  for  stroboscopic  apparatus. 

The  court  finds  that  plainltiff  should  not  be  allowed  his 
claims  74  and  76  to  81  or  any  of  them  for  the  following  rea¬ 
sons;  (1)  all  of  said  claims  are  barred  by  the  principle  of 
res  judicata ;  (2)  these  claims  are  not  supported  by  the 
disclosure  of  plaintiff’s  application  here  involved.  Plain¬ 
tiff  is  not  entitled  to  amend  his  drawings  or  specification 
as  requested  nor  is  he  entitled  to  a  mandatory  injunction 
requiring  the  Commissioner  of  Patents  to  permit  the  pro¬ 
posed  amendments. 
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Claim  222  should  not  be  allowed  for  ithe  reason  that  it 
is  not  supported  by  the  disclosure  of  plaintiff’s  application 
here  involved. 

It  follows  that  the  complaint  must  be  dismissed  and 
defendant  will  submit  appropriate  findings  of  fact,  conclu¬ 
sions  of  law  and  a  form  of  judgment  consistent  herewith. 

F.  DICKINSON  LETTS, 
Justice. 


226  Findings  of  Fact 

(Civil  Action  No.  29,178.) 

1.  This  is  an  action  under  ft.  S.  4915  («U.  S.  C.,  title 
35,  sec.  63)  in  which  the  plaintiff,  Harold  E.  Edgerton,  seeks 
to  have  the  Court  authorize  the  issuance  of  a  patent  con¬ 
taining  claims  74,  76  ito  81,  inclusive,  and  222  of  his  appli¬ 
cation  No.  685,501  for  patent  on  alleged  improvements  in 
electric  systems  for  stroboscopic  apparatus. 

2.  The  system  disclosed  by  the  plaintiff’s  application 
is  one  in  which  repeated  flashes  of  light  are  produced  for 
viewing  moving  objects.  The  light  flashes  are  produced 
between  the  electrodes  of  a  mercury  vapor  tube.  Current 
for  these  flashes  is  supplied  by  the  battery  and  con¬ 
denser  and  the  time  at  which  the  tube  will  flash  is  de¬ 
termined  by  the  passing  of  the  current  through  an  auxiliary 
electrode  of  the  mercury  vapor  tube,  which  current  so  af¬ 
fects  the  tube  that  a  spark  will  jump  between  its 

227  main  electrodes.  Current  to  the  auxiliary  electrodes 
is  supplied  by  the  secondary  coil  of  a  transformer, 

so  that  the  energization  of  the  primary  coil  of  this  trans¬ 
former  will  control  the  flashing  of  the  light.  This  primary 
coil  is  supplied  with  current  from  a  battery  and  condenser 
through  a  circuit  which  includes  a  so-called  thyratron 
tube.  This  tube  interrupts  the  flow  of  current  to  the  pri- 
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mary  coil  at  times  which  are  controlled  by  an  oscillating 
device. 

3.  Claims  74  and  76  to  81  of  the  application  here  in¬ 
volved  were  finally  rejected  by  the  primary  examiner  on 
the  ground  that  they  are  not  supported  by  the  disclosure 
of  the  application  and  this  rejection  was  affirmed  by  the 
Board  of  Appeals  in  1941.  The  plaintiff  did  not  appeal 
from  this  rejection  of  the  United  States  Court  of  Customs 
and  Patent  Appeals  and  did  not  file  an  action  under  R.  S. 
4915  within  the  time  allowed  by  law  for  such  action  after 
the  decision  by  the  Board. 

4.  The  plaintiff’s  application  here  involved  does  not 
contain  a  disclosure  which  will  support  any  of  claims  74, 
76  to  81,  inclusive,  and  222  of  his  application  here  involved. 

5.  The  plaintiff  is  not  entitled  to  make  any  of  the  claims 
74,  76  to  81,  inclusive,  and  222  of  his  application  here  in¬ 
volved. 

CONCLUSIONS  OF  LAW. 

1.  By  reason  of  his  failure  to  file  an  appeal  to  the  United 
States  Court  of  Customs  and  Patent  Appeals  or  a  com¬ 
plaint  under  R.  S.  4915  within  the  time  allowed 

228  for  such  actions  after  the  decision  of  the  Board  of 
Appeals  in  1941,  which  decision  held  claims  74  and 
76  to  81,  inclusive,  to  be  unpatentable  to  the  plaintiff,  the 
plaintiff’s  right  to  the  subject  matter  of  these  claims  has 
become  res  judicata  against  him. 

2.  The  plaintiff  is  not  entitled  to  any  claims  set  forth 
in  the  complaint. 

3.  The  complaint  should  be  dismissed  as  to  all  the  claims 
involved. 

April  ,  1946. 

F.  DICKINSON  LETTS, 
Justice, 
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229  Judgment 

(Civil  Action  No.  29,178.) 

This  action  came  on  to  be  beard  at  this  term  and  there¬ 
upon,  upon  consideration  thereof,  it  is  this  16th  day  of 
April,  1946, 

ADJUDGED  that  the  complaint  in  this  case  be,  and  the 
same  hereby  is  dismissed  with  costs  against  the  plaintiff. 

F.  DICKINSON  LETTS, 
Justice. 

Approved  as  to  form: 


Attorney  for  Plaintiff. 


230  Stipulation  Relating  to  the  Addition  of 
Figs.  10, 11  and  12  to  Exhibit  11 

(Civil  Action  29,178.) 

(Civil  Action  29,179.) 

(Civil  Action  30,484.) 

IT  IS  HEREBY  STIPULATED  AND  AGREED  by 
and  between  the  attorneys  for  the  plaintiff  and  the  defend¬ 
ant  in  the  above-entitled  Civil  Actions  Nos.  29,178,  29,179 
and  30,484  that  the  accompanying  certified  copy  of  Figs. 
10,  11  and  12  omitted  from  the  photostat  exhibit  that  con¬ 
stitutes  Exhibit  11  filed  in  the  said  Civil  Actions  be  incor¬ 
porated  nunc  pro  tunc  as  part  of  the  said  Exhibit  11. 

DAVID  RINES, 

Attorney  for  the  Plaintiff , 
One  Federal  Street, 

Boston,  Massachusetts. 
(Sgd.)  W.  W.  Cochban, 
Solicitor  for  the  Defendant. 

Approved : 

F.  Dickinson  Letts, 

U.  S.  District  Judge.  .  .  .  . 
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231  Notice  of  Appeal 

(Civil  Action  29,178.) 

Notice  is  hereby  given  that  Harold  E.  Edgerton,  the 
plaintiff  named  in  the  above  entitled  cause,  hereby  appeals 
to  the  United  States  Court  of  Appeals  for  the  District 
of  Columbia  from  the  final  judgment  of  the  District  Court 
of  the  United  States  for  the  District  of  Columbia  entered 
therein  on  or  about  the  16th  day  of  April,  1946. 

DAVID  EINES, 

Attorney  for  the  Plaintiff, 
One  Federal  Street, 

Boston,  Massachusetts. 

Fkank  W.  Dahn, 
of  Counsel, 

Earle  Building,  Suite  954, 

Washington,  D.  C. 

Copy  to  W.  W.  Cochran,  Solicitor,  Office  of  Commissioner 
of  Patents,  Wash.,  D.  C. 


232  Statement  of  Points  Under  Rule  75(d) 

(Civil  Action  29,178.) 

1.  The  appellant’s  original  application,  Serial  No. 
685,501,  filed  August  16,  1933,  disclosed1  a  static  inverter, 
as  set  forth  in  claims  74  and  76  to  81. 

2.  The  operation  of  the  appellant’s  static  inverter, 
whether  of  the  externally  driven  or  the  self-excited  type, 
is  not  limited  to  control  by  an  oscillating  device. 

3.  Figs.  10,  11  and  12  and  the  amendatory  matter  to 
the  specification  of  the  appellant’s  application,  Serial  No. 
685,501,  are  within  the  original  disclosure. 
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4.  The  test  as  to  proper  amendments  is  as  to  whether 
they  conform  to  the  original  disclosure. 

5.  The  appellant  is  entitled  to  amend  his  original  ap¬ 
plication,  Serial  No.  685,501,  by  adding  the  said  Figs.  10, 
11  and  12  and  the  said  amendatory  matter,  even  if  the 
amendments  may  not  be  necessary,  and  despite  the  fact 
that  both  the  Findings  of  Fact  and  the  Conclusions  of  Law 
ignore  'the  prayers  of  the  complaint  relating  to  these  mat¬ 
ters. 

233  6.  The  appellant’s  right  to  the  static-inverter 

claims  74  and  76  to  81  is  not  res  judicata. 

7.  The  appellant’s  original  application,  Serial  No. 
685,501,  disclosed  an  oscillatory  condenser-discharging  cir¬ 
cuit,  as  set  forth  in  claim  222. 

8.  The  decision  of  the  district  court  is  arbitrary  and 
capricious,  is  contrary  to  all  the  evidence,  and  is  unsup¬ 
ported  by  any  evidence  whatever. 

DAVID  BINES, 

Attorney  for  the  Plaintiff, 
One  Federal  Street, 

Boston,  Massachusetts. 

Frank  W.  Dahn, 
of  Counsel, 

Earle  Building,  Suite  954,  ... 

Washington,  D.  C. 

Service  of  a  copy  acknowledged  this  30th  day  of  July, 
1946. 


W.  W.  COCHBAN, 
Solicitor  for  the  Defendant . 
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234  Complaint 

(Civil  Action  No.  29,179.) 

Suit  in  the  Nature  of  a 
Mandamus  to  Compel 
the  Defendant  to  Perform 
his  Ministerial  Duty. 

The  plaintiff,  Harold  E.  Edgerton,  alleges,  on  informa¬ 
tion  and  belief,  that : 

1.  The  plaintiff,  Harold  E.  Edgerton,  is  a  citizen  of 
the  United  States  and  a  resident  of  Belmont,  in  the  County 
of  Middlesex,  Commonwealth  of  Massachusetts,  and  brings 
this  suit  in  his  own  right. 

2.  The  defendant,  Conway  P.  Coe,  as  the  Commissioner 
of  Patents,  has  an  official  residence  in  the  District  of  Co¬ 
lumbia,  within  the  jurisdiction  of  this  court. 

235  3.  The  plaintiff,  Harold  E.  Edgerton,  at  and 
prior  to  August  16,  1933,  being,  within  the  meaning 

of  the  statutes  of  the  United  States  then  in  force,  the  orig¬ 
inal,  first  and  sole  inventor  of  certain  new  and  useful  im¬ 
provements  in  Electric  System,  and  being  entitled  to  file 
an  application  for  Letters  Patent  therefor,  under  the  pro¬ 
visions  of  the  said  statutes,  and  having  complied  with  all 
the  requirements  of  the  statutes  in  such  cases  made  and 
provided,  and  with  the  Rules  of  the  United  States  Patent 
Office,  duly  filed,  in  the  United  States  Patent  Office,  on  the 
said  August  16,  1933,  an  application  for  United  States  Let¬ 
ters  Patent  for  such  invention,  which  application  was  given 
Serial  No.  685,501. 

4.  The  said  application  has  since  been  duly  prosecuted 
in  accordance  with  the  laws  of  the  United  States  and  the 
Rules  of  the  United  States  Patent  Office. 
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5.  The  plaintiff  is  now,  and  has  always  been,  the  owner 
of  the  entire  right,  title,  interest  in  and  to  the  said  applica¬ 
tion  and  to  the  invention  set  forth  therein. 

6.  The  said  application  discloses  both  a  static  inverter 
and  an  oscillatory  condenser-charging  circuit.  Though  the 
said  application  did  not  originally  illustrate  the  static 
inverter,  and  did  not  originally  employ  the  precise  termin¬ 
ology  “ static  inverter”,  the  specification  of  the  said  appli¬ 
cation  did,  from  the  very  beginning,  fully  and  completely 
describe  the  circuit  that  is  known  in  the  art  by  the  term 
“static  inverter”;  and  though  the  said  specification  did  not 
originally  employ  the  specific  term  “oscillatory”,  it  describ¬ 
ed,  from  the  beginning,  and  the  original  drawings  of  the 

said  application  illustrated,  an  oscillatory  condenser- 
charging  circuit.  This  has  been  demonstrated  by  un- 
236  contradicted  inter-partes  testimony  in  Interference 
76,771,  declared  by  the  Commissioner  of  Patents  on 
or  about  February  28,  1939,  between  another  application 
of  the  plaintiff,  Serial  No.  33,733,  filed  July  29,  1935,  and 
a  reissue  application,  Serial  No.  200,090,  filed  April  5, 1938, 
of  Letters  Patent  2,073,247,  issued  March  9,  1937,  to  Ben¬ 
jamin  Miller,  and  by  uncontradicted  inter-partes  testimony 
in  a  suit  between  the  plaintiff  and  the  said  Benjamin  Mil¬ 
ler  in  the  district  court  for  the  District  of  Massachusetts, 
Cities  Service  Oil  Company  v.  Edgerton,  56  F.  Supp.  294. 

7.  On  or  about  September  23, 1943,  and  January  7, 1944, 
in  accordance  with  the  provisions  of  the  statutes  and  the 
Buies  of  the  said  Patent  Office,  the  plaintiff  filed  amend¬ 
ments  to  the  specification  of  his  said  application,  and  he 
also  submitted  amendments  to  the  original  drawings  of  the 
said  application,  comprising  new  Figs.  10, 11  and  12.  These 
new  figures  do  no  more  than  to  illustrate  the  static  inverter 
that,  as  stated  in  paragraph  6,  supra ,  is  fully  and  complete¬ 
ly  described  in  the  original  specification  of  the  said  appli- 
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cation,  and  the  said  amendments  to  the  specification  do  no 
more  than  to  make  clearer  matter  that  was  originally  dis¬ 
closed  in  the  said  application  and,  moreover,  was  supported 
by  the  said  uncontradicted  inter-purtes  testimony  between 
the  same  parties  in  the  said  Interference  76,771,  and  the 
said  suit. 

8.  On  or  about  January  25,  1944,  however,  the  Primary 
Examiner,  contrary  to  the  provisions  of  the  said  statutes 
and  Rules,  arbitrarily  declined  to  enter  the  said  amend¬ 
ments  to  the  specification,  or  to  enter  any  of  the  said  new 
Figs.  10,  11  and  12  of  the  drawings,  and  he  required  can¬ 
cellation  of  the  said  amendatory  matter  to  the  specifica¬ 
tion. 

237  9.  On  or  about  February  22,  1944,  the  plaintiff 

requested  reconsideration  of  the  said  Primary  Exam¬ 
iner’s  refusal  to  enter  the  said  amendments  and  the  said 
Figs.  10,  11  and  12.  On  or  about  February  26,  1944,  how¬ 
ever,  the  Primary  Examiner,  arbitrarily,  and  contrary  to 
law,  again  refused  to  enter  the  said  amendments  and  draw¬ 
ings. 

10.  On  or  about  March  19,  1944,  therefore,  the  plain¬ 
tiff  filed  a  petition  to  the  said  Commissioner,  asking  him 
to  exercise  his  supervisory  authority,  and  including,  among 
other  prayers,  a  prayer  to  the  effect  that  the  Primary  Ex¬ 
aminer  be  ordered  to  withdraw  his  requirement  for  cancel¬ 
lation  of  the  amendatory  matter  to  the  specification  and 
drawings,  and  to  enter  the  same. 

11.  On  or  about  April  14,  1944,  the  Supervisory  Ex¬ 
aminer  of  the  Patent  Office,  acting  for  the  said  Commis¬ 
sioner,  denied  the  petition. 

12.  On  or  about  March  19,  1944,  the  plaintiff  appealed 
to  the  Board  of  Appeals  of  the  Patent  Office  from  the  said 
decision  of  the  Primary  Examiner,  dated  February  26, 
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1944,  alleging,  among  other  reasons  of  appeal,  that  the 
Primary  Examiner  erred 

“In  requiring  cancellation  of  descriptive  matter  to  the 
specification  and  drawings,  and  in  declining  to  enter 
the  same.” 

13.  On  or  about  January  1,  1945,  the  said  Board  of 
Appeals  rendered  a  decision,  wholly  ignoring  the  reason 
of  appeal  quoted  in  paragraph  12,  supra.  Thereupon,  on 
or  about  January  9,  1945,  and  March  1,  1945,  the  plaintiff 
filed  petitions  for  rehearing.  On  or  about  February  15, 

1945,  however,  the  said  Board  of  Appeals  affirmed  the  said 

decision  of  the  Primary  Examiner. 

238  14.  In  his  said  petition  of  March  1,  1945,  the 

plaintiff  asked  the  Commissioner,  in  the  exercise  of 
his  supervisory  authority,  to  overrule  the  Primary  Ex¬ 
aminer’s  refusal  to  enter  the  said  amendments  and  the 
said  new  Figs.  10,  11  and  12  of  the  drawings,  and  his  re¬ 
quirement  for  cancellation  of  the  said  descriptive  matter 
and  drawings.  On  the  said  March  20,  1945,  however,  the 
said  Commissioner,  declining  -to  intervene,  and  sustaining 
the  Primary  Examiner,  arbitrarily,  and  without  authority, 
and  contrary  to  law,  refused  to  enter  the  said  amendments 
to  the  specification,  and  the  said  new  Figs.  10,  11  and  12. 
Such  action  of  the  Commissioner  is  a  final  action  from 
which  the  plaintiff  has  no  remedy  by  appeal  or  writ  of 
error,  or  any  other  adequate  relief. 

15.  The  defendant,  the  said  Commissioner  of  Patents, 
has  refused,  and  still  refuses,  to  permit  the  plaintiff  to 
amend  his  specification  and  drawings  as  aforesaid. 

16.  By  reason  of  the  aforesaid  facts,  the  plaintiff  has 
been  deprived  of  his  rights  under  the  laws  of  the  United 
States  and  the  Rules  of  the  United  States  Patent  Office, 
which  require  the  Commissioner  of  Patents  to  perform  the 
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ministerial  duty  of  entering  an  amendment,  proper  in 
form,  to  a  duly  pending  application  for  Letters  Patent, 
for  which  action  the  plaintiff  has  no  remedy  except  by  this 
proceeding. 

WHEREFORE,  the  plaintiff  prays: 

1.  That  a  rule  to  show  cause  issue  calling  upon  the  de¬ 
fendant,  as  Commissioner  of  Patents,  to  show  cause  why 
the  said  amendments  filed  by  the  plaintiff  on  or  about 
September  23, 1943  and  January  7, 1944,  to  the  specification 
of  his  said  application,  Serial  No.  685,501,  together  with  the 
said  new  Figs.  10,  11  and  12,  should  not  be  entered; 

239  2.  That  the  defendant  be  ordered  and  directed 

to  enter  the  said  amendments  and  drawings;  and 

3.  For  such  other  and  further  relief  as  may  be  just. 

HAROLD  E.  EDGERTON. 

Frank  W.  Dahn, 

Suite  954,  Earle  Bldg., 

Washington,  D.  C. 

David  Rinks, 

1  Federal  St.,  Room  739, 

Boston  10,  Mass., 

('ounsel  for  Plaintiff. 


Cambridge,  Mass. 

Commonwealth  of  Massachusetts, 

County  of  Middlesex. 

HAROLD  E.  EDGERTON,  being  by  me  first  duly  sworn, 
deposes  and  says  that  he  is  the  plaintiff  in  the  above-entitl¬ 
ed  action;  that  he  has  read  the  foregoing  complaint  and 
knows  the  contents  thereof ;  and  that  the  same  is  true  of 
his  own  knowledge,  except  as  to  matters  which  are  therein 
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stated  to  be  upon  information  and  belief,  and  as  to  those 
matters  that  he  believes  it  to  be  true. 

HAROLD  E.  EDGERTON. 

Subscribed  and  sworn  to  before  me 
this  26th  day  of  May,  1945. 

William  Jackson, 

Notary  Public. 


240  Answer  to  the  Complaint 

(Civil  Action  No.  29,179.) 

To  the  Honorable  the  Justices  of  the  District  Court  of  the 
United  States  for  the  District  of  Columbia: 

1.  Defendant  admits  the  allegations  of  paragraph  1. 

2.  He  states  that  his  official  residence  as  Commissioner 
of  Patents  is  in  the  District  of  Columbia,  within  the  juris¬ 
diction  of  the  Court. 

3.  He  admits  the  allegations  of  paragraph  3,  except  the 
allegation  that  plaintiff  in  filing  his  patent  application  No. 
685,501  on  August  16,  1933,  relating  to  Stroboscopes,  com¬ 
plied  with  all  the  requirements  of  the  statutes  and  the  rules 
of  the  Patent  Office.  This  allegation  defendant  denies.  De¬ 
fendant  states  that  plaintiff,  by  using  the  indefinite  term 
“thyratron”  in  certain  claims  of  his  application,  failed  to 
comply  with  the  requirements  of  Section  4888  R.  S.  (U.  S. 

C.,  title  35,  Sec.  33). 

241  4.  He  denies  the  allegations  of  paragraph  4. 

5.  He  admits  for  the  purpose  of  this  action  that 
plaintiff  is  the  owner  of  said  application. 

6.  He  denies  the  allegations  of  paragraph  6. 
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7.  He  admits  that  in  amendments  filed  on  September 
23,  1943,  and  January  7,  1944,  plaintiff  submitted  amend¬ 
ments  to  the  specification  of  his  application  and  amend¬ 
ments  to  the  drawing  thereof,  comprising  new  Figs.  10,  11 
and  12.  He  denies  that  said  amendments  were  in  accord¬ 
ance  with  the  provisions  of  the  statutes  and  the  Rules  of  the 
Patent  Office.  He  denies  the  allegations  of  the  last  sentence 
of  paragraph  7. 

8.  He  admits  that  on  January  28,  1944,  the  examiner 
declined  to  enter  new  Figures  10,  11  and  12  submitted  by 
plaintiff  as  amendments  to  the  drawing.  He  denies  that 
the  examiner  refused  to  enter  plaintiff’s  amendments  to  the 
specification.  He  states  that  the  proposed  amendments 
were  entered  and  that  the  examiner  required  plaintiff  to 
cancel  said  amendments.  He  denies  that  the  examiner’s 
action  was  arbitrary  or  contrary  to  the  provisions  of  law 
or  the  Rule  of  Practice  of  the  Patent  Office.  He  states  that 
the  examiner  held  that  such  amendments  and  new  figures 
constitute  new  matter  which  under  the  Rules  plaintiff  was 
not  and  is  not  entitled  to  add  to  his  application. 

9.  He  admits  the  allegations  of  paragraph  9,  except  the 
allegation  that  the  examiner’s  action  was  arbitrary  or  con¬ 
trary  to  law.  This  allegation  he  denies. 

10.  11,  12.  He  admits  the  allegations  of  paragraphs  10, 
11  and  12. 

242  13.  He  denies  that  the  Board  of  Appeals  in  its 

decision  of  January  1,  1945,  wholly  ignored  the  rea¬ 
son  of  appeal  quoted  in  paragraph  12.  He  admits  the  alle¬ 
gations  of  the  last  sentence  of  paragraph  13. 

14.  He  admits  the  allegations  of  paragraph  14,  except 
the  allegations  that  the  Commissioner’s  action  in  denying 
plaintiff’s  petition  was  arbitrary  or  without  authority  or 
contrary  to  law.  These  allegations  he  denies. 
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15.  He  admits  the  allegations  of  paragraph  15. 

16.  He  denies  the  allegations  of  paragraph  16. 

W.  W.  COCHRAN, 

Solicitor,  U.  S.  Patent  Office, 
Attorney  for  Defendant. 

July  27,  1945. 


I  HEREBY  CERTIFY  that  a  copy  of  this  Answer  to  the 
Complaint  was  mailed  today,  July  27,  1945,  to  the  attorney 
for  plaintiff,  Mr.  Frank  W.  Dahn,  Suite  954,  Earle  Building, 
Washington,  D.  C. 

W.  W.  COCHRAN, 
Solicitor. 


243  Brief  for  the  Commissioner  of  Patents 

(Civil  Action  No.  29,179.) 

In  this  action  the  plaintiff  seeks  a  mandatory  injunction 
directing  the  Commissioner  of  Patents  to  enter  certain 
amendments  to  the  drawing  and  corresponding  amendments 
to  the  specification  of  his  patent  application  No.  685;501, 
which  application  is  now  before  this  Court  in  Civil  Action 
No.  29,178  under  R.  S.  4915. 

The  rules  governing  actions  of  this  sort,  which  seek  to 
control  the  action  of  an  administrative  officer,  were  fully 
set  forth  by  the  United  States  Court  of  Appeals  for  the 
District  of  Columbia,  in  the  recent  case  of  Hammond  v. 
Hull  et  al.,  76  U.  S.  App.  D.  C.  301,  131  F.  (2d)  23,  as  fol¬ 
lows: 

‘‘The  remedy  which,  before  adoption  of  the  new 
Rules  of  Civil  Procedure,  was  known  as  mandamus, 
is  available  under  the  new  rules  and  is  governed  by  the 
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same  principles  as  formerly  governed  its  administra- 
244  tion.  Those  principles  may  be  briefly  summarized  as 
follows:  (1)  The  writ  should  be  used  only  when  the 
duty  of  the  officer  to  act  is  clearly  established  and 
plainly  defined  and  the  obligation  to  act  is  peremp¬ 
tory.  (2)  The  presumption  of  validity  attends  offi¬ 
cial  action,  and  the  burden  of  proof  to  the  contrary 
is  upon  one  who  challenges  the  action.  (3)  Courts 
have  no  general  supervisory  powers  over  the  execu¬ 
tive  branches  or  over  their  officers,  which  may  be  in¬ 
voked  by  writ  of  mandamus.  Interference  of  the  courts 
with  the  performance  of  the  ordinary  duties  of  the 
executive  departments  of  the  government  would  be 
productive  of  nothing  but  mischief.  (4)  When  the 
performance  of  official  duty  requires  an  interpretation 
of  the  law  which  governs  that  performance,  the  inter¬ 
pretation  placed  by  the  officer  upon  the  law  will  not 
be  interfered  with,  certainly,  unless  it  is  clearly  wrong 
and  the  official  action  arbitrary  and  capricious.  (5) 
For  it  is  only  in  clear  cases  of  illegality  of  action  that 
courts  will  intervene  to  displace  the  judgments  of  ad¬ 
ministrative  officers  or  bodies.  (6)  Generally  speak¬ 
ing,  when  an  administrative  remedy  is  available  it  must 
first  be  exhausted  before  judicial  relief  can  be  obtained, 
by  writ  of  mandamus  or  otherwise.” 

It  is  clear  from  the  above,  that  action  such  as  the  present 
one  will  not  lie  where  act  sought  to  be  controlled  is  discre¬ 
tionary,  but  only  where  “the  duty  of  the  officer  to  act  is 
plainly  established  and  plainly  defined  and  the  obligation 
to  act  is  peremptory”.  Such  a  case  was  held  to  have  been 
presented  in  Coe  v.  U.  S.  ex  rel.  Remington  Rand  Inc.,  65 
App.  D.  C.  387,  84  F.  (2d)  240,  where  the  examiner  refused 
to  consider  or  enter  an  amendment,  the  Court  holding  that 
“The  duty  of  the  Commissioner  in  the  premises  is  a  clear 
statutory  requirement,  and  the  performance  of  that  duty  is 
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a  plain  ministerial  act  which  cannot  be  avoided  by  any  claim 
of  discretionary  power  on  his  part”.  In  the  present  case, 
the  Patent  Office  has  not  refused  to  consider  the  amend¬ 
ments  here  involved.  It  has  considered  them  and  found 

that,  since  they  involve  a  departure  from  what  was 
245  originally  disclosed,  they  cannot  properly  be  entered. 

Obviously,  if  such  a  departure  is  involved,  there  is 
no  ministerial  duty  to  enter  the  amendments.  In  effect, 
therefore,  the  plaintiff  seeks  to  have  the  Court  find  that 
the  Patent  Office  was  wrong  in  holding  that  there  was  a 
departure;  or,  in  other  words,  to  substitute  the  discretion 
of  the  Court  for  that  of  the  Office  as  to  whether  the  amend¬ 
ment  is  of  such  a  character  that  it  may  properly  be  entered. 
This,  clearly,  is  not  the  kind  of  matter  which  can  properly 
be  controlled  by  mandatory  injunction. 

Even  though  the  Court  should  feel  that  the  Office  was 
mistaken  as  to  whether  the  proposed  amendments  were 
improper,  it  would  not  be  justified  in  granting  the  relief 
sought.  As  was  said  in  Svenson  v.  Coe,  69  App.  D.  C.  359, 
101  F.  (2d)  684:  “As  the  Commissioner’s  course  with  re¬ 
gard  to  public  use  proceedings  is  discretionary,  we  could 
not  grant  appellant’s  prayer  even  if  his  strictures  on  the 
third  interference  were  justified.”  The  determination  of 
such  formal  questions  as  the  propriety  of  entering  any 
given  amendment  to  an  application  rests  with  the  Patent 
Office,  and  it  is  evident  that  if  Congress  had  intended  that 
each  such  determination  should  be  reviewable  on  its  mer¬ 
its  by  the  courts,  it  would  have  made  express  provision  for 
such  review,  as  it  provided  in  R.  S.  4915  for  a  review  of  the 
refusal  of  a  patent.  No  such  provision  having  been  made, 
the  inference  is  clear  that  Congress  intended  the  discretion 
of  the  Patent  Office  in  such  procedural  matters  to  be  final. 

Moreover,  on  the  merits  the  refusal  of  entry  of  the  amend¬ 
ments  was  proper.  The  proposed  amendments  seek  to 


43 


246  introduce  a  basis  for  claims  74  and  76  to  81  which 
basis  is  lacking  in  the  original  disclosure  for  the 
reasons  given  in  defendant’s  brief  in  companion  case  No. 
29,178,  in  the  discussion  of  the  merits  of  these  claims.  Such 
an  introduction  by  amendment  of  matter  not  disclosed  in 
the  application  as  filed,  is  improper. 

Finally,  it  is  evident  in  the  present  case  that  the  pro¬ 
posed  amendments  are  not  essential  to  the  protection  of  any 
right  of  the  plaintiff.  They  are  designed  merely  to  illus¬ 
trate  what  is  allegedly  fully  disclosed  in  the  specification 
of  the  application  as  filed.  If  such  disclosure  is  present, 
the  proposed  amendments  are  unnecessary;  if  it  is  not 
present,  they  are  improper.  The  plaintiff  himself  conceded 
on  cross  examination  that  he  could  see  no  necessity  for  the 
amendments  to  the  drawing,  and  this  would  also  apply  to 
the  proposed  amendments  to  the  specification,  which  serve 
only  to  explain  the  drawings.  Under  these  circumstances 
it  is  clear  that  no  case  is  presented  for  the  application  of 
such  an  extraordinary  legal  remedy  as  a  mandatory  in¬ 
junction. 

It  is  submitted  that  the  complaint  should  be  dismissed 
first,  because  the  refusal  to  enter  the  proposed  amendment 
was  a  discretionary  act  not  controllable  by  mandatory  in¬ 
junction,  secondly  because  the  proposed  amendments  are 
improper  and  thirdly  because,  even  if  proper,  they  would 
be  unnecessary. 

Respectfully  submitted, 

W.  W.  COCHRAN, 

Solicitor,  United  States  Patent  Office, 
Attorney  for  Defendant. 

E.  L.  Reynolds, 

of  Counsel. 

March  5,  1946, 
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247  Informal  Memorandum 

(Civil  Action  No.  29,179.) 

The  Commissioner  of  Patents  has  refused  to  enter  certain 
amendments  to  the  drawing  and  corresponding  amendments 
to  the  specification  of  plaintiff’s  application  No.  185,501. 

The  Commissioner  of  Patents  has  acted  upon  plaintiff’s 
proposed  amendments.  The  action  was  adverse  to  plain¬ 
tiff’s  request.  Plaintiff  does  not  say  that  the  Commissioner 
of  Patents  has  refused  to  act  upon  his  proposed  amend¬ 
ments  but  complains  that  the  action  thereon  was  erroneous. 

The  court  holds  that  plaintiff’s  request  to  so  amend  the 
drawing  and  specification  was  addressed  to  the  discretion 
of  the  Commissioner  of  Patents.  The  Commissioner  has 
performed  the  duty  of  acting  on  plaintiff’s  request.  The 
duty  was  not  a  ministerial  one  but  was  discretionary  within 
the  power  of  the  Commissioner  of  Patents.  This  court 
will  not  substitute  its  judgment  for  the  judgment  of  the 
Commissioner  of  Patents,  exercised  within  his  proper  dis¬ 
cretion. 

Upon  the  merits  of  the  controversy  the  court  is  of 

248  opinion  that  the  refusal  of  the  Commissioner  of  Pat¬ 
ents  to  enter  the  proposed  amendments  was  proper. 

It  appears  that  the  purpose  of  the  proposed  amendments 
was  to  introduce  a  basis  for  claims  74  and  76  to  81  whereas 
the  court  finds  that  such  basis  is  lacking  in  the  original  dis¬ 
closure.  Finally,  if  plaintiff  is  correct  in  asserting  that  the 
disclosure  is  present  in  the  original  application  the  propos¬ 
ed  amendments  are  unnecessary. 

F or  the  reasons  stated  plaintiff  is  not  entitled  to  the  man¬ 
datory  relief  which  he  seeks  and  the  complaint  will  be  dis¬ 
missed. 
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The  defendant  will  submit  appropriate  findings  of  fact, 
conclusions  of  law  and  a  judgment  form  dismissing  the  com¬ 
plaint. 

F.  DICKINSON  LETTS, 
Justice. 


249  Findings  of  Fact 

(Civil  Action  No.  29,179.) 

1.  In  this  action  the  plaintiff,  Harold  E.  Edgerton,  seeks 
a  mandatory  injunction  directing  the  Commissioner  of  Pat¬ 
ents  to  enter  certain  amendments  to  the  drawing  and  speci¬ 
fication  of  his  application  No.  685,501. 

2.  The  Commissioner  of  Patents  has  considered  the  pro¬ 
posed  amendments  referred  to  in  the  complaint  and  has 
held  upon  their  merits  that  they  cannot  properly  be  entered 
in  the  application. 

3.  The  purpose  of  the  proposed  amendments  was  to  in¬ 
troduce  a  basis  for  claims  74  and  76  to  81  of  the  application, 
but  such  basis  is  lacking  in  the  original  disclosure  and  can¬ 
not  properly  be  supplied  by  amendment. 

4.  Even  if  the  plaintiff  were  correct  in  asserting  that 
his  application  as  filed  contained  a  sufficient  disclosure  to 
justify  the  entry  of  the  proposed  amendments,  such  amend¬ 
ments  would  be  unnecessary. 

250  CONCLUSIONS  OF  LAW. 

1.  The  Commissioner  in  considering  the  proposed 
amendments  on  their  merits  has  performed  the  only  minis¬ 
terial  duty  with  which  he  is  charged  in  respect  to  them. 
His  refusal  to  enter  the  amendments  was  within  his  discre¬ 
tionary  power  and  the  Court  will  not  substitute  its  judg- 
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ment  for  that  of  the  Commissioner  under  these  circum¬ 
stances. 

2.  The  plaintiff  is  not  entitled  to  the  mandatory  relief 
which  he  seeks  by  his  complaint. 

3.  The  complaint  should  be  dismissed. 

April  16,  1946. 


F.  DICKINSON  LETTS, 
Justice. 
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Judgment 


(Civil  Action  No.  29,179.) 

This  action  came  on  to  be  heard  at  this  term  and  there¬ 
upon,  upon  consideration  thereof,  it  is  this  16th  day  of 
April,  1946, 

ADJUDGED  that  the  complaint  in  this  case  be,  and  the 
same  hereby  is  dismissed  with  costs  against  the  plaintiff. 

F.  DICKINSON  LETTS, 
Justice . 

Approved  as  to  Form : 


Attorney  for  Plaintiff. 


252  Notice  of  Appeal 

(Civil  Action  No.  29,179.) 

Notice  is  hereby  given  that  Harold  E.  Edgerton,  the 
plaintiff  named  in  the  above-entitled  cause,  hereby  appeal* 


47 


to  the  United  States  Court  of  Appeals  for  the  District  of 
Columbia  from  the  final  judgment  of  the  District  Court  of 
the  United  States  for  the  District  of  Columbia  entered 
therein  on  or  about  the  16th  day  of  April,  1946. 

DAVID  RINGS, 

Attorney  for  the  Plaintiff, 
One  Federal  Street, 

Boston,  Massachusetts. 

Fbank  W.  Dahx, 

Of  Counsel, 

Earle  Building — Suite  954, 

Washington,  D.  C. 

Copy  to  W.  W.  Cochran,  Solicitor, 

Office  of  Commissioner  of  Patents, 

Washington,  D.  C. 


253  Statement  of  Points  Under  Rule  75(d) 

(Civil  Action  No.  29,179.) 

1.  It  was  not  the  purpose  of  the  proposed  amendments 
to  introduce  a  basis  for  the  static-inverter  claims  74  and 
76  to  81  of  the  appellant’s  application,  Serial  No.  685,501, 
filed  August  16,  1933. 

2.  The  appellant’s  original  application,  Serial  No. 
685,501,  disclosed  a  static  inverter  of  the  self-excited  type, 
as  illustrated  in  Figs.  10,  11  and  12,  and  as  stated  in  the 
amendatory  matter  to  the  specification. 

3.  The  test  as  to  proper  amendments  is  whether  they 
conform  to  the  original  disclosure. 

4.  The  appellant  is  entitled  to  amend  his  original  appli¬ 
cation,  Serial  No.  685,501,  by  adding  the  said  Figs.  10,  11 
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and  12  and  the  said  amendatory  matter,  even  if  the  amend¬ 
ments  may  not  be  necessary. 

5.  The  holding  that  the  amendments  to  the  drawings  and 
the  specification  are  not  necessary  was  not  supported  by 
the  pleadings. 

6.  The  appellant’s  said  original  application,  Serial  No. 
685,501,  disclosed  an  oscillatory  condenser -charging  cir¬ 
cuit. 

254  7.  The  appellant  is  entitled  to  amend  his  origi¬ 

nal  specification  to  describe  his  condenser-charging 
circuit  as  oscillatory,  despite  the  district  court’s  ignoring 
this  issue,  not  only  in  the  Informal  Memorandum,  but  alsc 
in  the  Findings  of  Fact  and  Conclusions  of  Law. 

8.  The  Commissioner  of  Patents,  acting  through  the 
primary  examiner  of  the  Patent  Office,  has  not  considered 
the  proposed  amendments  on  their  merits. 

9.  The  Commissioner  of  Patents,  acting  through  the 
Board  of  Appeals  of  the  Patent  Office,  has  not  considered 
the  proposed  amendments  on  their  merits. 

10.  The  Commissioner  of  Patents  has  not  performed 
the  duty  of  comparison,  whether  or  not  ministerial,  with 
which  he  is  charged  in  respect  to  the  said  amendments. 

11.  The  refusal  of  the  Commissioner  of  Patents  to  enter 
the  said  Figs.  10,  11  and  12  and  his  action  relating  to  the 
amendatory  descriptive  matter  was  not  within  the  discre¬ 
tionary  power  of  the  Commissioner  but,  on  the  contrary, 
constituted  a  refusal  to  exercise  discretion  relative  there¬ 
to. 

12.  To  order  entry  of  the  said  amendments  would  not 
involve  substituting  the  court’s  judgment  for  that  of  the 
Commissioner  of  Patents. 
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13.  The  decision  of  the  district  court  is  arbitrary  and 
capricious,  is  contrary  to  all  the  evidence,  and  is  unsup¬ 
ported  by  any  evidence  whatever. 

DAVID  RINES 
Attorney  for  the  Plaintiff 
One  Federal  Street, 

Boston,  Massachusetts. 

Frank  W.  Dahn, 

Of  Counsel 

Earle  Building,  Suite  954 
Washington,  D.  C. 


Service  of  a  copy  acknowledged  this  30th  day  of  July, 
1946. 

W.  W.  COCHRAN, 

Solicitor  for  the  Defendant. 


255  Complaint 

(Civil  Action  No.  30,484.) 

The  plaintiff  alleges,  on  information  and  belief,  that: 

1.  The  plaintiff,  Harold  E.  Edgerton,  is  a  citizen  of  the 
United  States  and  a  resident  of  Belmont,  in  the  County  of 
Middlesex,  Commonwealth  of  Massachusetts,  and  brings 
this  suit  in  his  own  right. 

2.  The  defendant,  Casper  W.  Ooms,  as  the  Commissioner 
of  Patents,  has  an  official  residence  in  the  District  of  Co¬ 
lumbia,  within  the  jurisdiction  of  this  court. 

256  3.  This  is  a  suit  arising  under  the  patent  laws  of 
the  United  States  and,  more  particularly,  under  Sec- 


tion  4915  of  the  Revised  Statutes  (U.  S.  C.  Title  35,  Section 
63). 

4.  The  plaintiff,  Harold  E.  Edgerton,  at  and  prior  to 
August  16, 1933,  being,  within  the  meaning  of  the  statutes  of 
the  United  States  then  in  force,  the  original,  first  and  sole 
inventor  of  certain  new  and  useful  improvements  in  Electric 
System,  including  a  static  inverter  and  an  oscillatory  con¬ 
denser-charging  circuit,  and  being  entitled  to  Letters 
Patent  therefor,  under  the  provisions  of  the  said  Statutes, 
and  having  complied  with  all  the  requirements  of  the  stat¬ 
utes  in  such  cases  made  and  provided,  and  with  the  Rules  of 
the  United  States  Patent  Office,  duly  filed,  in  the  United 
States  Patent  Office,  on  the  said  August  16,  1933,  an  appli¬ 
cation  for  United  States  Letters  Patent  for  such  invention, 
which  application  was  given  Serial  No.  685,501. 

5.  The  plaintiff,  at  and  prior  to  July  29, 1935,  being  also, 
within  the  meaning  of  the  statutes  of  the  United  States  then 
in  force,  the  original,  first  and  sole  inventor  of  certain  new 
and  useful  improvements  in  Flash-Producing  Device,  in¬ 
cluding  an  oscillatory  condenser-charging  circuit,  and  be¬ 
ing  entitled  to  Letters  Patent  therefor,  under  the  provisions 
of  said  Statutes^  and  having  complied  with  all  the  require¬ 
ments  of  the  Statutes  in  such  cases  made  and  provided,  and 
with  the  Rules  of  the  United  States  Patent  Office,  duly  filed, 
in  the  United  States  Patent  Office,  on  the  said  July  29, 1935, 
an  application  for  United  States  Letters  Patent  for  such 
invention,  which  application  was  given  Serial  No.  33,733. 

6.  Thereafter,  the  said  application  Serial  No.  685,501 
was  duly  divided  and  on  December  30,  1939,  the  plaintiff 
duly  filed,  in  the  United  States  Patent  Office,  a  continuation- 
in-part  application  for  United  States  Letters  Patent  for 
the  invention  so  divided  out  of  the  said  application,  Serial 
No.  685,501,  which  continuation-in-part  application  was 
given  Serial  No.  311,724. 
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257  7.  The  said  applications  have  since  been  duly 

prosecuted  in  accordance  with  the  laws  of  the  United 
States  and  the  Rules  of  the  United  States  Patent  Office. 

8.  The  plaintiff  is  now,  and  has  always  been,  the  owner 
of  the  entire  right,  title  and  interest  in  and  to  the  said 
applications  and  the  inventions  set  forth  therein. 

9.  The  said  applications  contained  a  number  of  claims, 
including  the  following  three  claims,  of  which  the  first  and 
third  specify  an  oscillatory  condenser-charging  circuit: 

12.  In  apparatus  for  producing  electric  energy 
flashes,  a  condenser,  a  source  of  potential  for  charging 
the  condenser,  means  for  charging  the  condenser  to  a 
predetermined  potential  higher  than  the  potential  of 
the  energy  source,  said  means  comprising  an  inductance 
and  an  electric  check  valve  connected  in  series  circuit 
with  the  energy  source  and  with  the  condenser,  and 
means  for  discharging  the  condenser  at  selected  inter¬ 
vals. 

13.  In  flash  producing  apparatus,  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of  the 
type  in  which  an  electric  discharge  between  two  main 
electrodes  may  be  initiated  by  changing  the  potential 
of  the  third  electrode,  a  condenser  shunted  across 
the  main  electrodes,  means  for  charging  said  condenser 
comprising  a  source  of  current,  an  inductance  and  an 
electric  check  valve  connected  in  series,  and  means  for 
varying  the  potential  of  said  third  electrode  to  cause 
said  condenser  to  discharge  through  said  device. 

14.  In  apparatus  for  producing  substantially  uni¬ 
form  electric  energy  flashes,  a  condenser,  means  for 
charging  the  condenser  comprising  a  source  of  current 
and  a  conductor  having  resistance  and  inductance  of 
such  magnitude  relative  to  the  capacity  of  the  condenser 
that  the  charging  circuit  is  an  oscillating  circuit,  such 
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means  being  adapted  to  develop  a  maximum  condenser 
voltage  not  substantially  higher  than  the  condenser 
voltage  which  exists  at  the  instant  immediately  pre¬ 
ceding  the  discharge  of  the  condenser,  and  means  for 
discharging  the  condenser  at  selected  intervals. 

The  said  three  claims  were  numbered  86,  88  and  89,  re¬ 
spectively,  in  the  said  application,  Serial  No.  685,501,  they 
were  numbered  103,  104  and  105  respectively,  in  the  said 
application,  Serial  No.  33,733,  and  they  were  numbered  12, 

13  and  14,  respectively,  in  the  said  application,  Serial  No. 
311,724. 

10.  On  or  about  June  9,  1936,  United  States  Letters 
Patent  2,043,484  were  issued  to  Benjamin  Miller,  for  a 
Variable  Frequency  Stroboscope.  Though  the  application, 
Serial  No.  730,741,  for  the  said  Letters  Patent  2,043,484  was 

filed  June  15,  1934,  long  after  the  filing  date  of  the 
258  plaintiff’s  said  application,  Serial  No.  685,501,  the 
said  Letters  Patent  2,043,484  contained  claims  1  to  8,  13, 

14  and  17,  drawn  to  and  dominating  the  static  inverter  and 
the  oscillatory  condenser-charging  circuit  disclosed  in  the 
plaintiff’s  said  applications. 

11.  On  or  about  March  9,  1937,  United  States  Letters 
Patent  2,073,247  were  issued  to  the  said  Benjamin  Miller, 
for  Electric  Flash  Producing  Methods  and  Apparatus. 
Though  the  application,  Serial  No.  709,901,  for  the  said 
Letters  Patent  2,073,247  was  filed  February  5,  1934,  also 
long  after  the  filing  date  of  plaintiff’s  said  application, 
Serial  No.  685,501,  the  said  Letters  Patent  2,073,247  con¬ 
tained  the  said  three  claims  12,  13  and  14,  quoted  in  para¬ 
graph  9,  supra,  but  numbered  7,  9  and  14,  respectively,  and 
also  drawn  to  and  dominating  the  oscillatory  condenser¬ 
charging  circuit  disclosed  in  the  plaintiff’s  said  applica¬ 
tions. 
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12.  On  or  about  June  11,  1937,  Interference  74,402  was 
declared  in  the  United  States  Patent  Office  by  the  Com¬ 
missioner  of  Patents  between  the  plaintiff’s  said  applica¬ 
tion,  Serial  No.  685,501,  and  the  said  Letters  Patent  2,043,- 
484  and  2,073,247.  The  said  interference  was  in  fourteen 
counts  of  which  counts  1  to  11  were  respectively  constituted 
of  the  said  claims  1  to  5,  13,  14  and  17  of  the  said  Letters 
Patent  2,043,484,  and  counts  12, 13  and  14  were  respectively  . 
constituted  of  the  said  three  claims  12, 13  and  14,  quoted  in 
paragraph  9,  supra. 

13.  The  parties  to  the  said  interference,  the  said  Ben¬ 
jamin  Miller  and  the  plaintiff,  each  filed  a  preliminary  state¬ 
ment  in  the  said  interference,  alleging  dates  when  they 
made  the  inventions  represented  by  the  said  counts. 

14.  On  or  about  August  30, 1937,  an  order  was  issued  by 
the  Examiner  of  Interferences  of  the  Patent  Office,  calling 
upon  the  said  party  Benjamin  Miller  to  show  cause  why 
judgment  should  not  be  rendered  against  him  as  to  the  said 
counts  1  to  11,  inclusive,  in  view  of  the  fact  that  the  said 

party  Benjamin  Miller’s  preliminary  statement  al- 
259  leged  no  date  prior  to  the  filing  date  of  the  plaintiff’s 
said  application,  Serial  No.  685,501. 

15.  On  or  about  September  29,  1937,  in  response  to  the 
said  order  to  show  cause,  the  said  party  Benjamin  Miller, 
under  the  provisions  of  Pule  122  of  the  Patent  Office,  filed 
a  motion  to  dissolve  the  said  interference  as  to  all  the  counts 
thereof,  alleging,  among  other  things,  that  the  plaintiff’s 
said  application,  Serial  No.  685,501,  does  not  disclose  either 
a  static  inverter  or  an  oscillatory  condenser-charging  cir¬ 
cuit. 

16.  The  said  allegations  of  the  said  motion  to  dissolve 
were  both  wholly  without  foundation.  Though  the  plain¬ 
tiff’s  said  application.  Serial  No.  685,501,  did  not  originally 
illustrate  the  static  inverter,  and  did  not  originally  era- 
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ploy  the  precise  terminology  ‘‘static  inverter  ”,  the  speci- 
cation  of  the  plaintiff’s  said  application,  Serial  No.  685,501, 
did,  from  the  very  beginning,  fully  and  completely  describe 
the  circuit  that  is  known  in  the  art  by  the  term  “static  in¬ 
verter”;  and  though  the  said  specification  did  not  originally 
employ  the  specific  term  “oscillatory”,  it  described,  from 
the  beginning,  and  the  original  drawings  of  the  plaintiff’s 
.  said  application,  Serial  No.  685,501,  illustrated,  an  oscilla¬ 
tory  condenser-charging  circuit. 

17.  On  or  about  November  23,  1938,  however,  the  Pri¬ 
mary  Examiner  of  the  Patent  Office,  because  of  lack  of  un¬ 
derstanding  as  to  what  is  either  a  static  inverter  or  an 
oscillatory  condenser-charging  circuit,  rendered  a  decision 
erroneously  holding  that  the  plaintiff’s  said  application,* 
Serial  No.  685,501,  discloses  neither  a  static  inverter  nor 
an  oscillatory  condenser-charging  circuit,  and  accordingly 
granting  the  said  motion  to  dissolve  the  said  interference  as 
to  all  the  said  counts,  except  the  said  count  13. 

18.  On  or  about  January  13, 1939,  the  plaintiff  appealed 
to  the  Board  of  Appeals  of  the  Patent  Office  from  the  said 
decision  of  the  Primary  Examiner.  On  July  18,  1939,  how¬ 
ever,  the  Board  of  Appeals  rendered  a  decision  erroneously 
affirming  the  said  decision  of  the  Primary  Examiner. 

260  19.  The  said  interference  was  thereupon  erro¬ 

neously  dissolved,  without  affording  the  plaintiff  an 
opportunity  to  demonstrate,  by  inter-paries  testimony,  the 
scientific  errors  involved  in  the  said  decisions  of  the  Pri¬ 
mary  Examiner  and  the  Board. 

20.  The  plaintiff  thereupon,  on  the  said  December  30* 
1939,  filed  his  said  application,  Serial  No.  311,714,  with  a 
disclosure  the  same  as  the  disclosure  of  the  said  applica¬ 
tion,  Serial  No.  685,501,  but  illustrating  the  static  inverter 
that,  as  stated  in  paragraph  16,  supra ,  is  fully  and  com* 
pletely  described  in  the  original  specification  of  the  said 
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application,  Serial  No.  685,501,  and  also  describing  the 
oscillatory  condenser-charging  circuit  that,  as  stated  in  the 
said  paragraph  16,  is  illustrated  as  oscillatory  in  the  origi¬ 
nal  drawings  of  the  said  application,  Serial  No.  685,501. 

21.  Prior  to  the  filing  of  the  .said  application,  Serial 
No.  311,714,  on  or  about  April  5,  1938,  the  said  Benjamin 
Miller  filed,  in  the  United  States  Patent  Office,  an  applica¬ 
tion  for  reissue  of  the  said  Letters  Patent  2,073,247,  which 
reissue  application  was  given  Serial  No.  200,090.  The 
said  reissue  application  contained  the  same  three  claims 
7,  9  and  14  as  the  original  Letters  Patent  2,073,247,  with 
the  same  numbering,  which  three  claims,  as  hereinbefore 
alleged,  were  the  same  also  as  claims  12,  13  and  14,  quoted 
in  paragraph  9,  supra. 

22.  On  or  about  January  25,  1939,  the  said  Benjamin 
Miller  filed  a  purported  disclaimer  as  to  the  said  count  13 
of  the  said  interference,  which  count  13,  as  hereinabove 
stated,  was  the  same  as  claim  13  quoted  in  paragraph  9, 
supra.  The  said  claim  13  was  thereupon  allowed  to  the 
plaintiff. 

23.  On  or  about  February  28,  1939,  Interference  76,771 
was  declared  in  the  United  States  Patent  Office  .by  the 
Commissioner  of  Patents  between  the  plaintiff’s  said  ap¬ 
plication.  Serial  No.  33,733,  and  the  said  reissue  applica¬ 
tion.  The  said  interference  76,771  was  in  five  counts,  read¬ 
ing  as  follows: 

261  1.  In  apparatus  for  producing  electrical  energy 

flashes  a  condenser,  a  direct  current  source  of  po¬ 
tential  for  charging  the  condenser,  means  for  charg¬ 
ing  the  condenser  to  a  predetermined  potential  higher 
than  the  potential  of  the  energy  source,  said  means 
comprising  an  inductance  and  an  electric  check  valve 
connected  in  series  circuit  wfith  the  energy  source  and 
with  the  condenser,  and  means  for  discharging  the 
condenser  at  selected  intervals. 
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2.  In  flash  producing  apparatus,  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of  the 
type  in  which  an  electric  discharge  between  two  main 
electrodes  may  be  initiated  by  changing  the  potential 
of  the  third  electrode,  a  condenser  shunted  across  the 
main  electrodes,  means  for  charging  said  condenser 
comprising  a  source  of  direct  current,  an  inductance 
and  an  electric  check  valve  connected  in  series,  and 
means  for  varying  the  potential  of  said  third  electrode 
to  cause  said  condenser  to  discharge  through  said 
device. 

3.  In  flash  producing  apparatus  a  trigger  tube  flash¬ 
ing  device,  a  condenser  shunted  across  two  electrodes 
of  said  device,  means  for  charging  the  condenser  com¬ 
prising  a  source  of  direct  current  and  an  electric  check 
valve  and  an  inductance  forming  with  the  condenser  an 
oscillating  circuit,  and  means  for  applying  a  discharge 
initiating  stimulus  to  said  trigger  tube  to  cause  said 
condenser  to  discharge  through  said  device. 

4.  In  apparatus  for  producing  substantially  uni¬ 
form  electric  energy  flashes,  a  condenser,  means  for 
charging  the  condenser,  comprising  a  source  of  direct 
current  and  a  conductor  having  resistance  and  in¬ 
ductance  of  such  magnitude  relative  to  the  capacity 
of  the  condenser  that  ilie  charging  circuit  is  an  oscil¬ 
lating  circuit,  such  means  being  adapted  to  develop  a 
maximum  condenser  voltage  not  substantially  higher 
than  the  condenser  voltage  which  exists  at  the  instant 
immediately  preceding  the  discharge  of  the  condenser 
and  means  for  discharging  the  condenser  at  selected 
intervals. 

5.  In  flash  producing  apparatus,  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of  the 
type  in  which  an  electric  discharge  between  two  main 
electrodes  may  be  initiated  by  changing  the  potential 
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of  the  third  electrode,  a  condenser  shunted  across  the 
main  electrodes,  means  for  charging  said  condenser 
comprising  an  oscillating  circuit  which  includes  a 
source  of  current,  an  inductance  and  an  electric  check 
valve  connected  in  series  with  said  condenser,  and 
means  for  varying  the  potential  of  said  third  electrode 
to  cause  said  condensed  to  discharge  through  said  de¬ 
vice. 

24.  Thereafter,  proofs,  as  required  by  law,  were  duly 
presented  to  the  Commissioner  of  Patents  upon  the  issue 
of  priority  of  invention  of  the  improvements  constituting 
the  subject  matter  of  the  said  Interference  76,771  and,  after 
due  proceedings  had,  the  Examiner  of  Interferences  of 
the  Patent  Office,  acting  under  the  authority  of  the  Com¬ 
missioner  of  Patents,  on  or  about  February  19,  1941, 
awarded  priority  of  invention  of  the  subject  matter  of  the 
said  counts  1  to  5,  inclusive,  of  the  said  Interference  76,771 
to  the  plaintiff. 

262  25.  Thereafter,  appeal  was  taken  on  behalf  of 

the  said  Benjamin  Miller  to  the  Board  of  Appeals 
of  the  Patent  Office  from  the  said  decision  of  the  Exam¬ 
iner  of  Interferences. 

26.  After  hearing  the  arguments  and  considering  the 
briefs  filed  by  each  of  the  parties  to  the  said  Interference 
76,771,  the  said  Board  of  Appeals,  acting  under  the  author¬ 
ity  of  the  Commissioner  of  Patents,  on  or  about  September 
30,  1941,  affirmed  the  said  decision  of  the  said  Examiner 
of  Interferences,  awarding  priority  of  invention  as  to  the 
subject-matter  of  the  said  counts  1  to  5,  inclusive,  of  the 
said  Interference  76,771  to  the  plaintiff. 

27.  Thereafter,  a  complaint,  Cities  Service  Co.  vs.  Edg- 
erton,  Civil  Action  1851,  was  filed  on  behalf  of  the  said 
Benjamin  Miller,  in  the  District  Court  of  the  United  States 
for  the  District  of  Massachusetts,  praying  for  a  decree 
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tliat  the  said  Benjamin  Miller  is  the  first,  true,  original 
and  sole  inventor  of  the  subject-matter  of  the  said  Counts 
1  to  5,  inclusive,  of  the  said  Interference  76,771,  and  au¬ 
thorizing  the  Commissioner  of  Patents  to  grant  a  patent 
for  the  same  to  the  said  Benjamin  Miller. 

28.  On  or  about  July  19,  1944,  after  trial  in  open  court, 
a  decree  was  duly  entered,  dismissing  the  said  complaint, 
56  F.  Supp.  294,  which  decree  became  final  in  due  course. 

29.  On  February  19  and  July  27,  1943,  nevertheless,  the 
Primary  Examiner  of  the  Patent  Office,  in  the  said  applica¬ 
tion  Serial  No.  311,714,  finally  rejected  the  said  claims 
12  and  14,  quoted  in  paragraph  9,  supra,  upon  the  ground 
that  the  plaintiff  is  estopped  to  prosecute  them. 

30.  On  or  about  August  19,  1943,  the  plaintiff  appealed 
to  the  said  Board  of  Appeals  from  the  said  final  rejection 

of  the  said  claims  12  and  14. 

263  31.  On  or  about  January  1,  1945,  the  said  Board 

of  Appeals  erroneously  affirmed  the  said  rejection 
of  the  said  claims  12  and  14. 

32.  Thereupon,  on  or  about  February  13, 1945,  the  plain¬ 
tiff  filed  a  petition  for  rehearing  or  reconsideration. 

33.  On  or  about  March  13  and  20,  1945,  the  said  Board 
of  Appeals  denied  the  said  petition  for  rehearing  or  re¬ 
consideration. 

34.  No  appeal  has  been  filed  in  the  United  States  Court 
of  Customs  and  Patent  Appeals  from  the  said  decisions 
of  the  Board  of  Appeals  under  the  Section  4911  of  the 
Revised  Statutes  (U.  S.  C.  Title  35,  Section  59A). 

35.  The  defendant  the  said  Commissioner  of  Patents, 
has  refused,  and  still  refuses,  to  grant  Letters  Patent  to 
the  plaintiff  including  the  said  claims  12  and  14,  quoted  in 
paragraph  9,  supra. 
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WHEREFORE,  the  plaintiff  prays  that  this  Honorable 
Court  may  adjudge  that  the  plaintiff  is  entitled,  according 
to  law,  to  receive  a  patent  for  the  invention  of  the  said 
applications,  including  the  said  claims  12  and  14,  and  such 
other  claims  as,  upon  hearing,  the  court  may  find  to  be 
patentable,  and  for  such  other  and  further  relief  as  may 
be  just. 

HAROLD  E.  EDGERTON 

Frank  W.  Dahn, 

Suite  954  Earle  Bldg., 

Washington  4,  D.  C. 

David  Rines, 

1  Federal  St.,  Room  739, 

Boston  10,  Mass. 

(Counsel  for  Plaintiff). 


264  Commonwealth  of  Massachusetts, 

County  of  Middlesex. 

Cambridge,  Mass. 

HAROLD  E.  EDGERTON,  being  by  me  first  duly  sworn, 
deposes  and  says  that  he  is  the  plaintiff  in  the  above- 
entitled  action;  that  he  has  read  the  foregoing  complaint 
and  knows  the  contents  thereof ;  and  that  the  same  is  true 
of  his  own  knowledge,  except  as  to  matters  which  are 
therein  stated  to  be  upon  information  and  belief,  and  as  to 
those  matters  that  he  believes  it  to  be  true.  / 

HAROLD  E.  EDGERTON 

Subscribed  and  sworn  to,  before  me,  this  25th  day  of 
August,  1945. 


WILLIAM  JACKSON 
Notary  Public. 
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265  Answer  to  the  Complaint 

(Civil  Action  No.  30,484.) 

To  the  Ho-norable  the  Justices  of  the  District  Court  of  the 

United  States  for  the  District  of  Columbia. 

1,  2,  3.  Defendant  admits  the  allegations  of  paragraphs 
1,  2  and  3. 

4.  He  admits  the  allegations  of  paragraph  4  except  the 
allegation  that  plaintiff  in  filing  his  patent  application  No. 
685,501,  on  August  16,  1933,  relating  to  Stroboscopes,  com¬ 
plied  with  all  of  the  requirements  of  the  Statutes  and  Rules 
of  the  Patent  Office.  This  allegation  defendant  denies. 
He  states  that  plaintiff  by  using  the  indefinite  term  “tliyra- 
tron”  in  certain  claims  of  said  application  failed  to  comply 
with  the  requirements  of  Section  4888  R.  S.  (U.  S.  C.,  title 
35,  sec.  33). 

5.  He  admits  that  on  July  29,  1935,  plaintiff,  claiming 
to  be  the  original,  first  and  sole  inventor  of  certain  alleged 

new  and  useful  improvements  in  a  “Flash-Produc- 

266  ing  Device”,  filed  in  the  United  States  Patent  Office 
an  application  for  a  patent  thereon,  to  which  ap¬ 
plication  Serial  No.  33,733  was  given.  He  admits  that  said 
application  was  in  compliance  with  the  formal  requirements 
of  law.  He  admits  that  plaintiff  was  entitled  to  receive  let¬ 
ters  patent  including  certain  claims  of  said  application  but 
denies  that  plaintiff  was  entitled  to  the  allowance  of  all  of 
the  claims  of  said  application. 

6.  He  admits  that  on  December  30,  1939,  plaintiff  filed 
in  the  United  States  Patent  Office  a  continuation-in-part  of 
his  earlier  application  No.  685,501,  which  continnation-in- 
part  application  was  given  Serial  No.  311,724.  He  denies 
that  application  No.  685,501  was  duly  divided.  He  denies 
that  application  No.  311,724  is  a  division  of  application  No. 
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685,501.  He  denies  that  application  No.  311,724  was  duly- 
filed. 

7.  He  denies  the  allegations  of  paragraph  7. 

8.  He  admits  the  allegation  of  ownership  by  plaintiff  of 
said  applications. 

9.  He  admits  that  said  applications  contained  claims  12, 
13  and  14  as  set  out  in  paragraph  9,  and  that  said  claims 
were  numbered  in  said  applications  as  set  out  in  paragraph 
9.  He  denies  the  allegation  that  claims  12  and  14  specifical¬ 
ly  recite  an  “oscillatory  condenser-charging  circuit.” 

10.  He  admits  that  on  June  9,  1936,  patent  No.  2,043,484 
was  issued  to  Benjamin  Miller  for  a  “Variable  Frequency 
Stroboscope”  on  application  No.  730,741,  which  was  filed 
June  15,  1934,  ten  months  after  plaintiff’s  application  No. 
685,501  was  filed.  He  admits  that  said  patent  contained 

claims  numbered  1  to  8,  inclusive,  13,  14  and  17.  He 
267  denies  that  said  claims  were  drawn  to  the  structure 
disclosed  in  plaintiff’s  application  No.  685,501.  He 
denies  that  said  claims  of  the  patent  are  readable  on  the 
structure  disclosed  in  plaintiff’s  said  application  No.  685,- 
501. 

11.  He  admits  that  on  March  9,  1937,  patent  No.  2,073,- 
247  was  issued  to  Benjamin  Miller  for  Electric  Flash  Pro¬ 
ducing  Method  and  Apparatus  on  an  application  No.  709,- 
901,  which  was  filed  on  February  5,  1934,  less  than  six 
months  after  plaintiff’s  application  No.  685,501  was  filed. 
He  admits  that  said  patent  contained  claims  7,  9  and  14, 
and  that  said  claims  are  like  claims  12,  13  and  14  set  out  in! 
paragraph  9.  He  denies  that  said  claims  are  drawn  to  the 
structure  disclosed  in  plaintiff’s  application  No.  685,501. 
He  denies  that  any  of  said  claims  of  the  Miller  patent,  ex¬ 
cept  claim  9,  is  readable  on  the  structure  disclosed  in  plain¬ 
tiff’s  application  No.  685,501. 
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12,  13,  14.  He  admits  the  allegations  of  paragraphs  12, 
13  and  14. 

15.  He  admits  that  on  September  29,  1937,  the  party 
Miller,  in  answer  to  the  order  to  show  cause,  tiled,  under  the 
provisions  of  Rule  122  of  the  Patent  Office,  a  motion  to  dis¬ 
solve  Interference  No.  74,402  as  to  all  counts  thereof,  and 
in  said  motion  alleged  that  plaintiff’s  application  No.  685,- 
501  did  not  disclose  a  static  inverter.  He  denies  that  the 
party  Miller  in  said  motion  alleged  specifically  that  plain¬ 
tiff’s  application  No.  685,501  did  not  disclose  an  oscillatory 
condenser-charging  circuit. 

16.  He  denies  the  allegations  of  paragraph  16. 

17.  He  admits  that  on  November  23,  1938,  the  Primary 
Examiner  rendered  a  decision  holding  that  plaintiff’s 

268  application  No.  685,501  discloses  neither  a  static 
inverter  nor  an  oscillatory  condenser-charging  cir¬ 
cuit,  and  granting,  except  as  to  count  13,  the  motion  to  dis¬ 
solve  the  interference.  He  denies  that  the  holdings  made 
in  said  decision  were  erroneous  or  were  made  because  of 
lack  of  understanding  as  to  what  is  either  a  static  inverter 
or  an  oscillatory  condenser-charging  circuit. 

18.  He  admits  that  on  January  12,  1939,  plaintiff  ap¬ 
pealed  to  the  Board  of  Appeals  from  the  decision  of  the 
Primary  Examiner,  dissolving  the  interference.  He  ad¬ 
mits  that  on  July  18,  1939,  and  April  4,  1939,  the  Board  of 
Appeals  affirmed  the  decision  of  the  Primary  Examiner,  and 
denies  that  the  decisions  of  the  Board  were  erroneous. 

19.  He  admits  that  said  Interference  No.  74,402  was  dis¬ 
solved  and  that  no  time  was  set  for  the  taking  of  testimony. 
He  denies  that  there  was  any  scientific  error  involved  in  the 
decisions  of  the  Primary  Examiner  and  the  Board  of  Ap¬ 
peals. 
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20.  He  admits  that  plaintiff  filed  application  No.  311,724 
on  December  30,  1039.  He  admits  that  said  application  il¬ 
lustrates  a  static  inverter  and  describes  an  oscillatory  con¬ 
denser-charging  circuit.  He  denies  that  the  disclosure  in 
said  application  is  the  same  as  the  disclosure  in  applica¬ 
tion  No.  685,501.  He  denies  that  the  original  specification 
of  application  No.  685,501  described  a  static  inverter  or 
that  the  original  drawings  thereof  illustrated  an  oscillatory 
condenser-charging  circuit. 

21.  He  admits  the  allegations  of  paragraph  21. 

22.  He  admits  that  on  January  25, 1939,  the  party  Miller 
entered  a  limiting  disclaimer  as  to  said  count  13  of  Interfer¬ 
ence  No.  74,402. 

269  23,  24,  25,  26,  27,  28,  29,  30.  He  admits  the  al¬ 

legations  of  paragraphs  23  to  30,  inclusive. 

31.  He  admits  that  on  January  1, 1945,  the  Board  of  Ap¬ 
peals  affirmed  the  rejection  of  claims  12  and  14  of  plaintiff’s 
application  No.  311,724.  He  denies,  for  reasons  herein¬ 
after  given,  that  the  rejection  of  said  claims  was  erroneous. 

32,  33,  34.  He  admits  the  allegations  of  paragraphs  32, 
33  and  34. 

35.  He  admits  that  he  has  refused  and  still  refuses  to 
issue  to  plaintiff  a  patent  containing  either  of  claims  12  and 
14  of  plaintiff’s  application  No.  311,724,  which  claims  are  as 
set  out  in  paragraph  9.  He  denies  that  plaintiff  is  lawfully 
entitled  to  receive  a  patent  including  claims  12  and  14  of 
application  No.  311,724.  He  states  that  plaintiff  is  estopped 
to  prosecute  said  claims  12  and  14  of  said  application  be¬ 
cause  of  plaintiff’s  failure  to  move  the  addition  of  said 
claims  in  Interference  No.  76,771  during  the  motion  period 
thereof,  as  provided  in  Rule  109  of  the  Rules  of  Practice 
of  the  Patent  Office,  and  for  the  reasons  given  by  the  Ex¬ 
aminer  in  his  statement  in  answer  to  the  appeal  and  in  the 
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decisions  rendered  by  the  Board  of  Appeals  on  January  1, 
1945,  and  March  13,  1945,  copies  of  which  will  be  furnished 
at  the  trial. 

W.  W.  COCHRAN, 

Solicitor,  U.  S.  Patent  Office, 
Attorney  for  Defendant . 


October  3, 1945. 

I  hereby  certify  that  a  copy  of  this  Answer  to  the  Com¬ 
plaint  was  mailed  today,  October  3,  1945,  to  the  attorney 
for  plaintiff,  Mr.  Frank  W.  Dahn,  954  Earle  Building, 
Washington,  D.  C. 

W.  W.  COCHRAN, 
Solicitor. 


270  Plaintiff’s  Motion  to  Consolidate 

(Civil  Action  No.  30,484.) 

Now  comes  the  plaintiff,  Harold  E.  Edgerton,  by  his 
attorneys,  and  moves,  under  the  provisions  of  Rule  42  (a) 
of  the  Federal  Rules  of  Civil  Procedure,  that  this  action  be 
consolidated  with  those  of  Civil  Actions  29178  and  29179, 
now  pending  before  this  Court  and  now  on  the  daily  calendar 
for  February  11, 1946. 

As  grounds  for  this  motion  it  is  called  to  the  attention 
of  the  Court  that  all  three  actions  are  brought  by  the  same 
plaintiff  against  the  same  defendant  and  that  they  all  re¬ 
late  to  the  same  application  for  patent;  that  plaintiff  and  his 
principal  attorney  reside  at  or  near  Boston,  Massachusetts 
so  that  it  is  a  matter  of  considerable  inconvenience  for 
them  to  attend  court  here ;  and  that  other  motions  in  these 
cases  have  been  filed  recently,  wherefore  all  motions  can  be 
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heard  at  the  same  time,  to  the  advantage  of  both  the  parties 
and  also  of  the  Court 

271  There  is  now  pending  a  motion  for  voluntary  dis¬ 
missal  of  Civil  Action  No.  30484,  without  prejudice. 
Should  that  motion  be  granted  the  instant  motion  would 
of  course  become  superfluous  and  without  force. 

DAVID  RINES, 

Attorney  for  Plaintiff. 

FRANK  W.  DAHN, 

Of  Cov/nsel  for  Plaintiff. 

Service  of  a  copy  acknowledged  this  18th  day  of  Janu¬ 
ary,  1946. 

W.  W.  COCHRAN, 

Solicitor  of  the  U.  S.  Patent  Office. 


272  Order 

(Civil  Action  30,484.) 

(Civil  Action  29,178.) 

(Civil  Action  29,179.) 

The  motion  to  consolidate  Civil  Actions  29,178  and  29,179 
with  the  above-entitled  Civil  Actions  for  purpose  of  trial 
having  been  duly  considered  it  is  hereby  Ordered  that 
the  motion  be  granted  and  the  said  cases  be  consolidated 
for  trial. 

(s)  ALEXANDER  HOLTZOFF, 
Justice . 


Dated,  August  7th,  1946. 
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273  Informal  Memorandum 

(Civil  Action  No.  30,484.) 

In  this  action  plaintiff  seeks  to  have  the  court  authorize 
the  allowance  of  claims  12  and  14  of  his  application  No.  311,- 
724  for  patent  on  an  electric  system. 

The  plaintiff  by  his  conduct  has  forfeited  any  right  to 
prosecute  the  claims  here  involved.  He  is  estcpped  (1) 
for  delay  in  presenting  the  claims  after  they  appeared  in 
the  Miller  patent,  (2)  for  failure  to  present  them  during 
the  motion  period  in  interference  No.  76,711  and  (3)  for 
that  plaintiff  elected  to  prosecute  the  claims  in  application 
No.  33,733. 

It  follows  that  the  complaint  should  be  dismissed.  De¬ 
fendant  will  submit  appropriate  findings  of  fact,  conclusions 
of  law  and  a  judgment  consistent  herewith. 

F.  DICKINSON  LETTS, 
Justice . 


274  Findings  of  Fact 

(Civil  Action  No.  30,484) 

1.  This  is  an  action  under  R.  S.  4915  (U.  S.  C.,  title  35, 
sec.  63)  in  which  the  plaintiff,  Harold  E.  Edgerton  sought 
to  have  the  Court  authorize  the  allowance  of  claims  12  and 
14  of  his  application  No.  311,724  for  patent  on  an  electric 
system. 

2.  The  application  here  involved  contains  subject  mat¬ 
ter  similar  to  that  of  an  earlier  application  No.  33,733  filed 
by  the  plaintiff  on  July  29, 1935.  In  February  of  1939  that 
application  was  placed  in  Interference  No.  76,771  with  an 
application  of  Miller  No.  200,090  for  a  reissue  of  patent  No. 
2,073,247  granted  March  9th,  1937.  Both  the  Miller  patent 
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and  the  reissue  application  contain  as  claims  7  and  14  the 
plaintiff’s  claims  12  and  14  of  the  present  complaint,  but 
these  claims  were  not  included  in  issue  of  the  interference, 
nor  did  the  plaintiff  seek  to  add  them  to  the  issue  as  he 
might  have  done  under  the  provisions  of  Buie  109 

275  of  the  Rules  of  Practice  in  the  United  States  Patent 
Office. 

3.  On  March  28,  1942  after  the  plaintiff  had  been  finally 
awarded  priority  in  the  said  interference,  the  plaintiff  pre¬ 
sented  by  amendment  to  application  No.  33,733,  claims  cor¬ 
responding  to  claims  7  and  14  of  the  Miller  patent  and  al¬ 
so  to  claims  12  and  14  of  the  present  complaint.  These 
claims  were  rejected  by  the  examiner  on  the  ground  that 
the  plaintiff  was  estopped  to  make  them  by  reason  of  his 
failure  to  present  them  in  the  interference.  An  appeal  to 
the  Board  of  Appeals  was  filed  but  was  dismissed  because 
of  the  plaintiff’s  failure  to  prosecute  it,  and  the  plaintiff 
thereafter  canceled  the  claims  about  referred  to. 

4.  'Claims  12  and  14  of  the  present  action  are  original 
claims  of  the  plaintiff’s  application  No.  311,724  as  filed  De¬ 
cember  30,  1939. 

CONCLUSIONS  OF  LAW. 

1.  By  reason  of  his  delay  in  presenting  the  claims  here 
involved  after  the  issuance  of  the  Miller  patent  in  which 
these  claims  were  included,  the  plaintiff  has  forfeited  any 
right  to  prosecute  such  claims. 

2.  By  reason  of  his  failure  to  present  the  claims  here 
involved  by  a  motion  under  Rule  109  in  Interference  No. 
76,771,  the  plaintiff  has  forfeited  his  right  to  such  claims. 

3.  By  reason  of  his  election  to  prosecute  in  application 
No.  33,733  claims  corresponding  to  the  claims  here 

276  in  issue,  and  by  his  abandonment  of  such  claims  in 
that  application  after  they  had  been  finally  rejected, 

the  plaintiff  has  forfeited  any  right  to  such  claims. 
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4.  The  plaintiff  is  not  entitled  to  either  of  the  claims 
set  forth  in  the  complaint. 

5.  The  complaint  should  be  dismissed  as  to  both  of  the 
claims  involved. 

F.  DICKINSON  LETTS, 
Justice . 

April  17th,  1946. 


277  Judgment 

(Civil  Action  No.  30,  484.) 

This  action  came  on  to  be  heard  at  this  term  and  there¬ 
upon,  upon  consideration  thereof,  it  is  this  17th  day  of 
April,  1946, 

ADJUDGED  that  the  complaint  in  this  case  be,  and  the 
same  hereby  is  dismissed  with  costs  against  the  plaintiff. 

F.  DICKINSON  LETTS, 
Justice. 

Approved  as  to  Form: 


Attorney  for  Plaintiff. 


278  Stipulation  to  Amend  Item  D  of  Defendant’s 

Exhibit  3 

(Civil  Action  No.  30,  484.) 

It  is  hereby  stipulated  and  agreed  by  and  between  coun¬ 
sel  for  the  respective  parties  that  Item  D,  Exhibit  3,  offered 
in  evidence  on  behalf  of  the  defendant,  which  now  includes 
pages  1  and  2  only  of  the  amendment  filed  May  25,  1944, 
in  the  plaintiff’s  application,  Serial  No.  33,733,  may  be 
amended  by  the  addition  thereto  nunc  pro  tunc  of  the  ac- 
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eompanying  copies  of  pages  3  and  13  of  the  same  amend¬ 
ment,  filed  May  25,  1944. 


Washington,  D.  C., 

June  12th,  1946. 

W.  W.  COCHRAN, 

Solicitor  for  the  Commissioner 
of  Patents. 


Boston,  Mass., 

June  7,  1946. 

DAVID  BINES, 

Attorney  for  the  Plaintiff , 
One  Federal  Street, 
Boston,  10,  Massachusetts. 

Approved : 

F.  Dickinson  Letts, 

United  States  District  Judge. 


279  Notice  of  Appeal 


(Civil  Action  No.  30,  484.) 


Notice  is  hereby  given  that  Harold  E.  Edgerton,  the 
plaintiff  named  in  the  above-entitled  cause,  hereby  appeals 
to  the  United  States  Court  of  Appeals  for  the  District  of 
Columbia  from  the  final  judgment  of  the  District  Court  of 
the  United  States  for  the  District  of  Columbia  entered 
therein  on  or  about  the  17th  day  of  April,  1946. 


Frank  W.  Dahn, 

Of  Counsel, 

Earle  Building — Suite  954, 
Washington,  D.  C. 


DAVID  RINES, 

Attorney  for  the  Plaintiff, 
One  Federal  Street, 
Boston,  Massachusetts. 


Copy  mailed  to  W.  W.  Cochran,  Solicitor  office  of  Com¬ 
missioner  of  Patents  Wash.  D.  C. 
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281  Statement  of  Points  Under  Rule  75(d) 

(Civil  Action  No.  30,484.) 

1.  The  complaint  should  have  been  dismissed,  without 
prejudice,  as  premature. 

2.  The  appellant,  having  been  awarded  priority  in  In¬ 
terference  76,771  as  to  the  subject-matter  of  the  oscillatory 
condenser-charging  circuit,  is  entitled  to  the  precise  word¬ 
ing  of  claims  12  and  14  also. 

3.  Since  application,  Serial  No.  311,724,  is  a  continua¬ 
tion-in-part  of  the  appellant’s  original  application,  Serial 
No.  685,501,  and  since  the  said  application,  Serial  No. 
685,501,  discloses  the  subject-matter  of  claims  12  and  14  in¬ 
volved  on  this  appeal,  the  appellant’s  effective  date  of  dis¬ 
closure  of  the  subject-matter  of  the  said  claims  12  and  14 
is  August  16,  1933,  the  filing  date  of  the  appellant’s  said 
original  application,  Serial  No.  685,501.  This  was  long 
prior  to  the  issue  date,  March  9,  1937,  of  the  Miller  patent 

2,073,247. 

282  4.  Since  application,  Serial  No.  311,724,  is  like¬ 
wise  a  continuation-in-part  of  application,  Serial  No. 

33,733,  which  also  discloses  the  subject-matter  of  the  said 
claims  12  and  14,  the  appellant  is  entitled  to  a  further  effec¬ 
tive  date  of  disclosure  of  th§  subject-matter  of  claims  12 
and  14  as  of  July  29, 1935,  the  filing  date  of  the  appellant’s 
said  application,  Serial  No.  33,733.  This  was  also  long 
prior  to  the  said  issue  date,  March  9,  1937,  of  the  said 
Miller  patent  2,073,247. 

5.  There  is  no  requirement  that  a  party  shall  copy,  for 
interference  purposes,  the  precise  wording  of  a  claim  from 
a  patent ;  it  is  sufficient  if  he  presents  the  subject-matter  of 
the  claim,  in  any  wording. 

6.  The  appellant  was  under  no  duty  to  present  the  said 
elaims  12  and  14  by  a  motion  under  Rule  109  in  Interference 
76,771. 
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7.  The  appellant  made  no  election  by  prosecuting  the 
said  claims  12  and  14  in  application,  Serial  No.  33,733. 


8.  The  appellant  did  not  abandon  the  said  claims  12  and 
14. 

9.  The  issues  of  election  and  abandoment  were  not  sup¬ 
ported  by  the  pleadings. 

10.  The  decision  of  the  district  court  is  arbitrary  and 
capricious,  is  contrary  to  all  the  evidence,  and  is  unsup¬ 
ported  by  any  evidence  whatever. 


DAVID  RINES, 

Attorney  for  the  Plaintiff, 
One  Federal  Street, 

Boston,  Massachusetts. 

Frank  W.  Dahn, 

Of  Counsel, 

Earle  Building,  Suite  954, 

Washington,  D.  C. 

Service  of  a  copy  acknowledged  this  30th  day  of  July, 
1946. 


W.  W.  COCHRAN, 

Solicitor  for  the  Defendant. 
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Transcript  of  Proceedings 

1  IX  THE 

DISTRICT  COURT  OF  THE  UNITED  STATES 
for  the  District  of  Columbia 


HAROLD  E.  EDGERTON,  205  School 
Street,  Belmont  78,  Massachusetts, 

Plaintiff, 

vs. 

CASPER  W.  OOMS,  Commissioner  of 
Patents, 

Defendant. 

HAROLD  E.  EDGERTON,  205  School 
Street,  Belmont  78,  Massachusetts, 

Plaintiff, 

vs. 

CASPER  W.  OOMS,  Commissioner  of 
Patents, 

Defendant. 

HAROLD  E.  EDGERTON,  205  School 
Street,  Belmont  78,  Massachusetts, 

Plaintiff, 

vs. 

CASPER  W.  OOMS,  Commissioner  of 
Patents, 

Defendant. 


Civil  Action 
No.  29,178 


Civil  Action 
No.  29,179 


Civil  Action 
No,  30,484 


2  "Washington,  D.  C., 

Monday,  February  11,  1946. 

The  above-entitled  matters  came  on  for  trial  and  hearing 
before  Hon.  F.  Dickinson  Letts,  Associate  Justice,  at  12 
o’clock  noon. 

Appearances : 

David  Rines,  Esq.,  (1  Federal  Street,  Boston,  Mass.) 
and 
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Frank  W.  Dalm,  Esq.,  (Earle  Building,  Washington,  D. 

C.)  on  behalf  of  the  Plaintiff. 

E.  L.  Reynolds,  Esq.,  on  behalf  of  the  Commissioner  of 
Patents. 


4  PROCEEDINGS 

The  Court :  Gentlemen,  I  think  we  may  proceed. 

Mr.  Rines :  May  it  please  the  Court,  these  are  three  con¬ 
solidated  cases  between  the  same  plaintiff,  Harold  E.  Ed- 
gerton,  a  professor  at  the  Massachusetts  Institute  of  Tech¬ 
nology,  against  the  same  defendant,  the  Commissioner  of 
Patents. 

Two  of  the  suits  are  proceedings  under  Section  4915  of 
the  Revised  Statutes,  asking  this  Court  to  authorize  the 
Commissioner  of  Patents  to  grant  patents  to  the  plaintiff 
containing  particular  claims. 

A  third  suit  is  what  a  few  years  ago  we  would  have  called 
a  petition  for  a  writ  of  mandamus,  asking  this  Court  to  re¬ 
quire  the  Commissioner  of  Patents  to  perform  a  ministerial 
duty  of  permitting  the  plaintiff  to  amend  one  of  his  appli¬ 
cations. 

These  cases  are  somewhat  unusual. 

The  Court:  To  amend  the  application  involved  in  the 
other  two  cases,  or  one  of  them? 

Mr.  Rines :  There  are  two  applications  involved  in  these 
three  suits. 

The  Commissioner  of  Patents  has  refused  to  permit 
amending  one  of  those  applications. 

In  the  ordinary  suit  under  Section  4915  the  question  be¬ 
tween  the  Commissioner  on  the  one  side  and  the  plaintiff 
on  the  other  is  a  question  of  patentability.  The 

5  plaintiff  usually  asserts  “We  have  a  patentable  in¬ 
vention,”  and  the  Commissioner  says,  “You  have 
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not.”  This  is  not  that  kind  of  case  here.  The  issues  are 
quite  different. 

In  order  that  your  Honor  may  have  an  understanding  of 
those  issues,  I  must  take  a  little  time  to  explain  what  took 
place. 

Professor  Edgerton  some  years  ago  made  a  very  im¬ 
portant  invention  in  high-speed  photography.  He  was 
young,  inexperienced,  a  young  assistant  at  the  Institute 
of  Technology. 

It  was  a  remarkable  invention.  It  took  the  world  by 
storm,  and  he  was  asked  to  come  and  lecture  here  and 
lecture  there  and  tell  all  about  it,  and  he  published  a 
number  of  papers,  and  he  had  not  yet  filed  an  application, 
he  knew  nothing  about  such  matters,  with  the  result  that 
when  he  finally  did  file  an  application  he  found  that  a 
large  number  of  others  had  attempted  to  reap  where  he 
had  sown.  They  filed  applications  for  his  invention,  and 
they  obtained  patents  for  his  inventions,  with  the  conse¬ 
quence  that  the  original  application  has  become  involved 
in  interferences  in  the  Patent  Office,  a  large  number  of  them. 

In  most  of  those  interferences,  the  matter  was  more  or 
less  simple.  But  one  particular  interference  is  at  the  root 
of  our  whole  trouble  here.  We  woke  up  one  day  and  found 
a  certain  Benjamin  Miller  had  taken  out  two  patents  cov¬ 
ering  two  phases  of  the  plaintiff’s  work. 

6  We  immediately  copied  the  claims  of  those  patents, 

or  some  of  them,  and  asked  the  Commissioner  of  Pat¬ 
ents  to  declare  interferences  between  these  patents  and  the 
plaintiff  to  determine  who  was  the  first  inventor. 

As  your  Honor  well  knows,  the  Patent  Office  Commis¬ 
sioner  cannot  take  away  an  issued  patent,  but  he  can,  after 
inquiry,  determine  that  the  plaintiff  is  the  first  inventor, 
and  grant  him  a  patent  for  those  same  claims. 

The  difficulties  arising  out  of  those  interferences  have 
kept  this  application  in  the  Patent  Office  so  that  now  it  is 
about  12  years  old. 
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We  hear  a  great  deal  about  the  long-pending  application 
evil.  I  won’t  blame  the  Patent  Office,  but  you  certainly 
cannot  blame  the  plaintiff. 

We  copied  these  claims.  Interferences  were  declared. 
There  is  a  practice  of  the  Patent  Office  requiring  the  two 
parties,  at  the  time  when  the  interference  has  been  de¬ 
clared,  to  file  preliminary  statements,  so-called,  each  party 
setting  out  dates  relating  to  the  activities  connected  with 
his  invention,  and  these  parties  filed  preliminary  state¬ 
ments. 

Thereupon,  in  one  of  these  interferences,  the  Commis¬ 
sioner  of  Patents  issued  an  order  against  the  party  Ben¬ 
jamin  Miller  requiring  him  to  show  cause  why  the  inter¬ 
ference  should  not  be  summarily  terminated  in  favor  of 
the  plaintiff,  because  the  dates  alleged  in  his  prelimi- 
7  nary  statement  were  so  late  as  to  be  behind  even  the 
plaintiff’s  filing  date.  On  our  filing  date  alone,  we 
were  so  much  earlier  than  the  dates  alleged  in  his  pre¬ 
liminary  statement  that  there  was  no  contest.  Miller  was 
required  to  show  cause  why  there  should  not  be  a  summary 
determination  of  the  whole  matter.  Miller  filed  motions 
purporting  to  show  cause. 

What  were  his  motions?  He  alleged  that  the  inventions 
were  not  the  same,  namely,  that  the  invention  that  he  claim¬ 
ed  in  his  patent  was  not  disclosed  in  the  plaintiff’s  appli¬ 
cation. 

Now,  the  grounds  he  set  up  in  that  motion  to  dissolve,  as 
it  is  called,  were  so  trivial  that  no  one  who  understands 
these  things  would  have  paid  any  attention  to  it,  but,  un¬ 
fortunately,  and  I. am  not  criticising  the  Patent  Office; — 
incidentally,  the  patent  examiners  were  able,  skilled,  con¬ 
scientious,  I  have  never  heard  a  word  of  fraud  against  any 
of  them.  Though  all  that  is  true  of  patent  examiners,  they 
do  not  keep  abreast  of  current  developments,  and  they  do 
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not  understand  these  things,  with  the  result  that  the  argu¬ 
ments  advanced  by  Miller  which  terminated  the  interfer¬ 
ence  were  accepted;  and  an  order  was  filed  dissolving  the 
interference  on  the  one  ground,  namely, — no  question  of 
patentability  involved,  it  was  admitted  to  be  patentable,  in 
fact  Benjamin  Miller  has  a  patent, — on  the  one  ground  that 
the  invention  he  is  claiming  is  not  disclosed  in  the  plain¬ 
tiff’s  application. 

Well,  the  plaintiff  appealed  to  the  Board  of  Ap- 
8  peals,  and  the  Board  of  Appeals,  I  may  say  without 
disrespect  knows  even  less  than  the  primary  exam¬ 
iners.  The  primary  examiner  is  working  in  this  art,  and 
this  art  only,  and  the  Board  of  Appeals  has  all  kinds  of 
things.  They  merely  summarily  approved  the  decision  of 
the  primary  examiner  and  said  we  don’t  disclose  the  in¬ 
vention,  and  the  interference  is  dissolved. 

Now,  if  your  Honor  please,  just  see  what  the  consequence 
is.  We  contend  in  perfect  good  faith  they  don’t  understand 
these  things,  but  they  won’t  even  listen  to  us.  They  have 
all  the  knowledge,  all  the  knowledge  necessary.  “What  you 
say  is  wrong,  what  Miller  says  is  right.  We  dissolve  the 
interference.  ’  ’ 

Well,  I  filed  a  motion  or  petition  before  the  Board  of  Ap¬ 
peals  asking  for  reconsideration  of  this  decision.  It  was 
summarily  denied. 

Then  I  said  to  my  client,  the  plaintiff,  who  didn’t  believe 
such  things  could  take  place,  because  he  knows  all  these 
things,  I  said:  “I  think  we  ought  to  file  an  affidavit  of  a 
recognized  expert  explaining  these  matters  and  again  ask 
for  reconsideration.” 

I  did.  The  affidavit  was  not  even  considered.  The  Board 
of  Appeals  refused  to  reconsider  this  decision.  So,  here 
we  were,  thrown  out  of  court  without  a  hearing.  The  inter¬ 
ference  is  dissolved,  so  we  can’t  take  testimony  to  explain 
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these  things.  They  won’t  accept  ex  parte  affidavits, 

9  won’t  accept  argument,  won’t  accept  publications. 
The  Board  of  Appeals  said:  “We  are  not  going  to 

look  at  these  things  extraneous.” 

Now,  if  it  had  happened  in  some  other  tribunal  than  the 
Patent  Office,  we  would  have  had  recourse  to  the  courts,  had 
the  matter  retried,  but  we  couldn’t  get  into  the  court.  Why? 

This  court  has  jurisdiction  in  appeals  from  the  Patent 
Office  in  two  kinds  of  cases,  and  two  kinds  of  cases  only. 
The  statute  lays  down  the  conditions,  and  the  statute  has 
been  construed  by  this  very  court,  and  the  Court  of  Ap¬ 
peals. 

What  are  those  two  situations?  The  first  situation  is  in 
an  ex  parte  matter;  and  this  was  an  inter  partes  matter. 
In  an  ex  parte  matter,  after  there  has  been  a  decision  by  the 
primary  examiner  and  affirmed  by  the  Board  of  Appeals, 
you  may  then  come  into  this  court,  or  into  the  Court  of  Cus¬ 
toms  and  Patent  Appeals, — 4915  in  this  court,  and  4911  in 
the  Court  of  Customs  and  Patent  Appeals.  That  is  in  ex 
parte  matters. 

But  the  proceedings  here  were  not  ex  parte.  They  were 
inter  partes. 

In  inter  partes  matters,  this  Court  again  has  jurisdiction 
under  certain  conditions,  but  only  when  there  has  been  a 
final  decision  on  priority  in  an  interference.  Then  we  can 
come  into  this  court,  or  the  Court  of  Customs  and  Patent 
Appeals.  But  this  was  not  on  a  final  decision  of  priority. 
The  dissolution  constituted  merely  a  holding  that  they  made 
a  mistake  in  declaring  the  interference  in  the  first 

10  place.  This  was  an  inter  partes  matter,  but  not  a 
final  decision.  I  want  to  go  over  that  again,  because 

it  is  very  important  in  this  case.  I  filed  a  motion  for  a  sepa¬ 
rate  trial,  because  I  felt,  on  the  law  alone,  we  could  dispose 
of  it.  My  motion  was  not  granted. 
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There  are  two  kinds  of  cases  where  this  Court  or  the 
Court  of  Customs  and  Patent  Appeals  may  take  jurisdic¬ 
tion.  What  are  they?  First,  a  final  decision  in  an  ex  parte 
case ;  final,  not  interlocutory,  not  a  part  decision,  but  final. 
Secondly,  a  final  decision,  in  an  inter  partes  case,  on  prior¬ 
ity.  You  can’t  come  into  either  of  these  Courts  on  an  in¬ 
terlocutory  matter  or  part  decision. 

So,  you  see,  your  Honor,  after  this  interference  was  dis¬ 
solved,  and  the  dissolution  was  approved  by  the  Board  of 
Appeals,  I  could  not  come  into  this  Court,  or  the  Court  of 
Customs  and  Patent  Appeals.  The  law  doesn’t  so  provide. 
The  law  doesn’t  deny  me  a  remedy.  It  gives  me  a  remedy, 
but  I  couldn’t  come  into  the  Court  at  that  time.  WTiat  is  the 
remedy  the  law  provides  for?  It  says  this : 

“  Convert  your  case  into  an  ex  parte  case.  Up  to  now 
it  has  been  inter  partes.  Convert  your  case  into  an  ex 
parte  case.  Begin  all  over  again  before  the  primary 
examiner  and  reargue  this  matter  that  has  been  de¬ 
cided  already  inter  partes.  Go  back  before  the  primary 
examiner  and  tell  him  ‘Here,  Mr.  Primary  Exam- 
11  iner,  you  and  the  Board  have  made  a  mistake.  I  want 
you  to  consider  the  matter  in  the  light  of  evidence, 
ex  parte  evidence.  You  won’t  let  me  take  testimony. 
I  want  you  to  reconsider  the  matter,  and  then  I  want  to 
go  before  the  Board,  have  the  Board  reconsider  the 
matter.’  ” 

Then  I  could  come  into  this  Court  on  a  final  decision. 

So  I  came  back  before  the  primary  examiner  and  asked 
him  to  reconsider  the  matter. 

Well,  his  reconsideration  was  to  the  extent  of  saying 
that  the  matter  has  been  finally  decided,  and  he  is  going  to 
stand  by  the  decision,  cares  nothing  about  extraneous  evi¬ 
dence,  publications,  affidavits,  anything  else.  The  decision 
has  been  made  and  has  been  approved ;  he  is  going  to  reject 
the  thing  again. 
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I  said,  “That  being  so,  Mr.  Primary  Examiner,  will  you 
please  take  up  the  whole  ease  on  the  merits  of  the  case ;  not 
this  one  matter,  but  everything  in  the  case?” 

He  refused  to  do  that.  He  said,  “I  will  just  take  up  this 
one  thing.  ”  As  a  matter  of  fact,  it  was  I  who  got  the  order 
to  have  him  do  even  that.  He  would  have  let  the  thing  wait 
indefinitely.  He  rejected  the  case,  in  effect,  pro  forma. 

And  I  appealed  again  to  the  Board,  ex  parte,  and  the  de¬ 
cision  was  again  affirmed. 

They  make  their  decision,  they  are  always  right,  and  you 
can’t  change  it. 

12  Now,  I  still  could  not  come  into  Court,  this  Court, 
or  the  Court  of  Customs  and  Patent  Appeals.  Why? 
Because  this  was  only  an  interlocutory  part  decision  on 
some  claim:*/ only.  There  were  a  great  many  things  involved 
in  the  case. 

I  petitioned  the  Commissioner  himself  in  person.  He 
has  the  power  under  his  jurisdiction  as  head  of  the  office  to 
look  into  such  matters  and  correct  things  where  error  is 
obvious,  and  he  frequently  does. 

I  petitioned  the  Commissioner  and  said: 

“Your  Honor,  here  is  a  case  where  there  has  been  a 
failure  of  justice.  We  have  been  driven  out  of  Court 
without  even  a  hearing.  They  won’t  listen  to  any  out¬ 
side  evidence.  I  can’t  go  into  Court  at  the  present 
time;  there  hasn’t  been  a  final  ex  parte  decision.” 

L  said : 

“Will  you  please  look  into  it?” 

The  answer  I  received  was  this : 

“We  have  looked  into  the  matter,  and  we  don’t  think 
we  ought  to  exercise  our  supervisory  authority  to  make 
the  case  special.” 

Now,  the  bill  of  complaint  alleges  that  up  to  that  point 
the  plaintiff  had  exhausted  all  his  remedies  in  the  Patent 
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Office.  And  that  is  admitted  in  the  answer.  We  could  do 
nothing  else  in  the  Patent  Office,  except  to  wait  for  the 
primary  examiner  to  take  up  the  things  again,  tak- 

13  ing  up  all  the  matters  at  once,  and  coming  to  a  final 
decision. 

I  had  to  wait  until  the  examiner  got  good  and  ready  to 
do  that. 

I  had  another  crack  at  the  primary  examiner  at  that  time 
and  I  said:  “In  the  meantime,  Mr.  Primary  Examiner,  I 
have  more  evidence  than  I  had  before.”  “What  is  it?” 
“We  have  had  an  interference  in  the  Patent  Office  in  which 
testimony  was  taken,  showing  your  decision  was  wrong; 
and  I  have  more  evidence  still.  There  have  been  two  mat¬ 
ters  in  the  District  Court  in  Boston,  in  which  again  we  had 
inter  partes  testimony,  showing  the  decision  was  wrong.  I 
beg  you  to  look  into  this  matter.” 

The  answer  was,  “We  have  made  our  decision.  It  is 
done.  We  don’t  care  about  outside  testimony.” 

He  went  farther  than  that,  this  time.  He  had  another 
ground  of  rejection  because  he  said:  “Mr.  Plaintiff,  you 
should  have  appealed  to  the  Court  of  Customs  and  Patent 
Appeals,  or  gone  into  the  District  Court  of  the  District  of 
Columbia,  on  either  of  two  occasions:  the  first  time,  when 
the  interference  was  dissolved  finally  by  the  Board  of  Ap¬ 
peals  ;  and  the  second  time  when  the  Board  of  Appeals  re¬ 
jected  your  case,  ex  parte.” 

And  on  the  basis  of  that  holding,  the  primary  examiner 
rejected ;  no  longer  on  the  ground  that  we  did  not  have  this 
disclosure.  He  didn’t  say  that.  He  said  the  matter 

14  was  res  adjudicata;  and,  strange  as  it  may  seem,  the 
Board  of  Appeals  rejected  on  the  same  ground.  They 

said :  “We  refuse  to  go  into  the  merits.  It  is  res  adjudicata . 
The  matter  should  have  been  appealed  on  either  of  the  two 
occasions,  and  you  didn’t  do  so.  It  is  decided.  It  is  done.” 
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So,  now,  with  that  as  the  background,  I  would  like  to  make 
one  or  two  points. 

I  think  the  Patent  Office  knows  in  its  honest-to-goodness 
heart  that  they  have  made  a  mistake  but  they  won’t  admit 
it. 

I  am  coming  before  this  Court  to  give,  for  the  first  time, 
the  evidence  the  Patent  Office  refused  to  accept.  Secondly, 
even  if  I  should  prove  all  that,  the  Patent  Office  says:  “It 
makes  no  difference;  it  is  res  ad  judicata .  We  have  made 
our  decision.  We  are  through.  ’  ’ 

Now,  of  course,  if  it  is  res  adjudicata,  I  should  not  be 
taking  up  your  Honor’s  time.  I  tried,  as  I  said  before,  to 
get  that  question  of  law  settled  at  a  separate  trial.  We  had 
better  go  into  the  whole  thing  now. 

That  is  one  of  the  cases. 

As  a  side  issue  of  that  one  case,  I  attempted,  at  a  later 
time,  to  amend  the  specification  of  this  original  application, 
and  to  include  additional  figures  of  drawings,  in  order  to 
illustrate  what  the  original  specification  described.  That 
is  what  I  wanted  to  do.  I  wanted  to  illustrate  the  thing  that 
we  originally  described  in  the  very  beginning,  and 
15  which  the  Patent  Office  says  didn’t  contain  a  disclos¬ 
ure.  The  primary  examiner  refused  to  permit  an 
amendment.  And  the  Board  of  Appeals  affirmed  the  pri- 

marv  examiner. 

•> 

Now,  what  was  the  ground  given  by  the  Board  and  by  the 
primary  examiner  f  What  I  am  trying  to  illustrate,  and 
what  I  am  trying  to  say  in  my  amendment,  is  not  within  the 
original  disclosure,  is  one  ground;  and  the  other  ground  is 
this:  “If  the  plaintiff  is  permitted  to  amend,  we  have  got 
to  change  our  prior  decision.’’  Think  of  that!  “If  we  per¬ 
mit  you  to  make  this  amendment,  permit  you  to  add  addi¬ 
tional  figures  of  drawings,  we  would  have  to  change  our 
decision.  We  are  not  going  to  do  that.” 
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The  Court:  Was  that  amendment  necessary  in  order  to 
show  disclosure? 

Mr.  Bines:  No,  no,  the  original  case  is  perfectly  good, 
but  I  want  to  show  how  foolish  the  decision  is.  I  don’t 
need  the  amendment.  It  is  perfectly  good  without  an 
amendment,  but  I  will  now  come  to  a  matter — let  me  finish 
this  part  first. 

The  primary  examiner  and  the  Board  of  Appeals  refused 
to  permit  an  amendment  on  the  one  ground  that  if  they  do 
permit  it,  they  have  got  to  change  their  prior  decision.  That 
is  in  black  and  white. 

Under  Section  4915  you  may  not  have  jurisdiction  to  au¬ 
thorize  the  Commissioner  of  Patents  to  enter  an  amend¬ 
ment. 

16  However  that  may  be,  the  Board  of  Appeals  pass¬ 
ed  on  that  matter,  and  that  is  one  of  the  prayers  for 
relief  in  the  bill  under  Section  4915.  To  play  safe,  however, 
I  have  filed  a  second  suit. 

The  Court:  Mandamus? 

Mr.  Rines :  Mandamus,  that  takes  care  of  that. 

Now,  I  will  come  to  another  phase.  I  was  temporarily 
side-tracked  from  it,  and  that  is  this : 

I  filed  a  second  case  after  the  Board  of  Appeals  had  de¬ 
cided  the  matter  of  the  interference  against  us,  which  dis¬ 
solved  the  interference.  I  filed  a  second  case,  which  is  a 
continuation  of  the  first  case,  containing  the  same  specifica¬ 
tion,  plus  some  more  language  of  the  same  nature  as  in  the 
amendment,  and  putting  in  the  drawings  of  the  same  kind 
as  in  the  amendment 

Well,  if  your  Honor  please,  just  think,  if  I  am  not  au¬ 
thorized  to  file  this  amendment,  if  there  is  no  disclosure  in 
the  original  case,  then  the  second  case  is  no  good  by  itself. 
If  the  first  case  is  no  good,  the  second  case  is  no  good. 

The  Patent  Office  admitted  the  second  case  disclosed  the 
information,  but  they  said:  “You  are  too  late ;  you  should 
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have  filed  this  case  the  first  time.”  Here  we  have  the  same 
situation  in  two  cases :  the  second  case  admittedly  contain¬ 
ing  the  invention;  and  the  first  case,  because  they  had  an 
erroneous  decision  to  start  out  with,  is  bad. 

17  There  is  a  feature  in  the  third  case,  which  I  won’t 
take  up  at  this  time.  I  will  take  up  just  one  other 
matter  in  connection  with  the  third  case.  What  I  have  been 
talking  about  up  to  now  concerns  one  interference  with  Ben¬ 
jamin  Miller.  As  I  said  before,  there  were  a  large  number 
of  interferences,  and  among  others,  an  interference  with  a 
party  named  Slepian. 

The  Court :  I  think  we  will  suspend  now,  and  I  will  ask 
you  to  be  back  at  1 :30.  please. 

(Thereupon,  at  12:30  o’clock  p.  m.,  a  recess  was  taken 
until  1:30  p.  m.  of  the  same  day.) 


18  Afternoon  Session 

(The  hearing  was  resumed  at  1:30  o’clock  p.  m.,  pursu¬ 
ant  to  the  taking  of  the  recess.) 

The  Court:  All  right,  you  may  proceed,  Mr.  Bines. 

Mr.  Bines:  Your  Honor  understands  that  in  this  brief 
opening  I  am  not  taking  up  all  of  these  cases  by  any  means ; 
I  just  want  to  give  your  Honor  the  picture,  and  the  rest  will 
develop  as  we  go  along. 

I  will  go  back  to  case  1  presently,  but  first  as  it  is  part  of 
the  picture,  I  want  to  say  something  about  case  3. 

In  case  3  there  are  a  number  of  claims  involved  in  the 
application  rejected  by  the  Patent  Office,  not  on  the  grounds 
of  unpatentability,  but  on  other  kinds  of  grounds.  A  hear¬ 
ing  was  had  before  the  Board  of  Appeals  on  that  rejection, 
the  Board  sustained  the  rejection  as  to  part  of  the  claims, 
and  on  other  claims  it  remanded  the  case  to  the  primary  ex¬ 
aminer  for  further  action  but  distinctly  held  that  as  to  other 
claims  there  was  nothing  for  the  primary  examiner  to  do. 
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So  here  we  have  another  case  of  two  groups  of  claims,  one 
of  which  is  finally  disposed  of  by  the  Board  and  the  other  of 
which  is  still  in  the  Patent  Office. 

If  my  understanding  of  the  law  is  correct  I  cannot  come 
into  court  on  that  third  case  until  all  claims  have  been 
finally  disposed  of.  However,  in  view  of  the  prior  holding 
in  this  first  case,  I  am  taking  no  chance,  I  have  filed 

19  this  third  bill  of  complaint,  alleging  my  cause  of 
action  on  the  claims  that  the  Board  of  Appeals  said 

the  primary  examiner  shall  not  any  longer  consider ;  and 
so  we  are  here  on  a  part  of  the  case  in  that  third  complaint 

As  to  the  other  claims  before  this  court,  I  shall  offer  evi¬ 
dence  to  show  that  the  primary  examiner  has  again  rejected 
those  claims  on  grounds  given  by  the  Board,  and  the  case  is 
now  back  before  the  Board;  and  in  due  time  I  have  every 
confidence  I  shall  have  to  file  a  further  complaint  on  those 
additional  claims.  So  this  third  case  presents  the  same 
situation  over  again  as  in  the  first  case ;  and  the  first  case 
has  been  held  res  adjudicata,  because  I  did  not  come  here 
with  part  of  the  case.  So  I  am  coming  here  in  the  third  case 
with  part  of  the  case ;  and  I  believe  your  Honor  when  you 
look  into  the  law  will  dismiss  that  case  as  premature. 

Now  to  go  back  to  the  first  case,  I  have  taken  up  two 
points  of  issue,  namely,  as  to  whether  plaintiff’s  application 
discloses  the  inventions  of  Miller’s  patents;  and,  secondly, 
the  mandamus  matter. 

There  is  also  a  third  issue  in  that  first  complaint.  To 
explain  that  issue,  I  might  say  that  some  additional  inter¬ 
ferences  that  we  were  involved  in  ended  up  in  a  holding  by 
the  Patent  Office  to  the  effect  that  the  other  fellow’s  applica¬ 
tion  did  not  disclose  the  invention.  He  was  merely  trying 
to  take  an  old  application  and  distort  it  to  win  this 

20  later  invention  of  the  plaintiff.  We  had  interference 
with  that  application.  It  was  definitely  held,  and  the 
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decision  became  final,  that  the  opposing  application  did  not 
have. any  iota  of  the  idea  of  our  invention;  nevertheless, 
that  other  application  came  out  with  a  patent  containing 
these  identical  claims. 

I  complained  about  that  situation.  I  did  not  make  any 
charge  of  fraud.  Please  understand,  your  Honor,  there  is 
no  fraud  in  the  Patent  Office ;  these  things  are  happening  all 
the  time,  but  in  good  faith.  I  complained  about  that  situa¬ 
tion,  and  the  primary  examiner  held  that,  notwithstanding 
there  had  been  a  ruling  that  we  did  have  the  invention  and 
the  other  fellow  did  not  have  the  invention,  nevertheless  a 
patent  was  issued  with  those  claims,  and  he  rejected  my 
claims  on  the  ground  that  the  patent  had  those  claims. 

We  appealed  to  the  Board  of  Appeals,  and  strange  to 
say,  the  Board  of  Appeals  affirmed  the  examiner.  Although 
this  was  the  time  for  the  exercise  of  the  authority  of  the 
Commissioner,  the  Board,  on  reconsideration,  changed  its 
mind  and  reversed  the  examiner,  saying  that  we  should  have 
those  claims  except  one,  and  it  is  that  one  claim  that  is  be¬ 
fore  this  Court. 

As  to  that  one  claim,  it  was  held  that  we  don’t  disclose 
that  invention.  The  claim  originated  with  us,  and  yet  we 
don’t  disclose  the  invention.  I  hope  to  prove,  how- 
21  ever,  we  do  disclose  the  invention. 

I  am  not  going  to  summarize,  because  these  things 
are  really  very  simple ;  I  am  prepared  to  offer  my  witnesses 
in  demonstration  of  the  facts  I  have  very  briefly  outlined. 

I  would  merely  like  to  ask,  your  Honor,  after  my  brother 
has  made  his  opening,  I  would  like  to  have  permission  to 
call  my  witness  out  of  turn,  who  is  a  professor  at  Tech¬ 
nology,  and  who  wants  to  get  back,  and  before  I  really  com¬ 
plete  my  opening  I  would  like  to  put  him  on  for  some  ex¬ 
pert  testimony. 

The  Court :  Mr.  Reynolds. 
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So  here  we  have  another  case  of  two  groups  of  claims,  one 
of  which  is  finally  disposed  of  by  the  Board  and  the  other  of 
which  is  still  in  the  Patent  Office. 

If  my  understanding  of  the  law  is  correct  I  cannot  come 
into  court  on  that  third  case  until  all  claims  have  been 
finally  disposed  of.  However,  in  view  of  the  prior  holding 
in  this  first  case,  I  am  taking  no  chance,  I  have  filed 

19  this  third  bill  of  complaint,  alleging  my  cause  of 
action  on  the  claims  that  the  Board  of  Appeals  said 

the  primary  examiner  shall  not  any  longer  consider;  and 
so  we  are  here  on  a  part  of  the  case  in  that  third  complaint 

As  to  the  other  claims  before  this  court,  I  shall  offer  evi¬ 
dence  to  show  that  the  primary  examiner  has  again  rejected 
those  claims  on  grounds  given  by  the  Board,  and  the  case  is 
now  back  before  the  Board;  and  in  due  time  I  have  every 
confidence  I  shall  have  to  file  a  further  complaint  on  those 
additional  claims.  So  this  third  case  presents  the  same 
situation  over  again  as  in  the  first  case ;  and  the  first  case 
has  been  held  res  adjudicata,  because  I  did  not  come  here 
with  part  of  the  case.  So  I  am  coming  here  in  the  third  case 
with  part  of  the  case ;  and  I  believe  your  Honor  when  you 
look  into  the  law  will  dismiss  that  case  as  premature. 

Now  to  go  back  to  the  first  case,  I  have  taken  up  two 
points  of  issue,  namely,  as  to  whether  plaintiff’s  application 
discloses  the  inventions  of  Miller’s  patents;  and,  secondly, 
the  mandamus  matter. 

There  is  also  a  third  issue  in  that  first  complaint.  To 
explain  that  issue,  I  might  say  that  some  additional  inter¬ 
ferences  that  we  were  involved  in  ended  up  in  a  holding  by 
the  Patent  Office  to  the  effect  that  the  other  fellow’s  applica¬ 
tion  did  not  disclose  the  invention.  He  was  merely  trying 
to  take  an  old  application  and  distort  it  to  win  this 

20  later  invention  of  the  plaintiff.  We  had  interference 
with  that  application.  It  was  definitely  held,  and  the 
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decision  became  final,  that  the  opposing  application  did  not 
have. anv  iota  of  the  idea  of  our  invention;  nevertheless, 
that  other  application  came  out  with  a  patent  containing 
these  identical  claims. 

I  complained  about  that  situation.  I  did  not  make  any 
charge  of  fraud.  Please  understand,  your  Honor,  there  is 
no  fraud  in  the  Patent  Office ;  these  things  are  happening  all 
the  time,  but  in  good  faith.  I  complained  about  that  situa¬ 
tion,  and  the  primary  examiner  held  that,  notwithstanding 
there  had  been  a  ruling  that  we  did  have  the  invention  and 
the  other  fellow  did  not  have  the  invention,  nevertheless  a 
patent  was  issued  with  those  claims,  and  he  rejected  my 
claims  on  the  ground  that  the  patent  had  those  claims. 

We  appealed  to  the  Board  of  Appeals,  and  strange  to 
say,  the  Board  of  Appeals  affirmed  the  examiner.  Although 
this  was  the  time  for  the  exercise  of  the  authority  of  the 
Commissioner,  the  Board,  on  reconsideration,  changed  its 
mind  and  reversed  the  examiner,  saying  that  we  should  have 
those  claims  except  one,  and  it  is  that  one  claim  that  is  be¬ 
fore  this  Court. 

As  to  that  one  claim,  it  was  held  that  we  don’t  disclose 
that  invention.  The  claim  originated  with  us,  and  yet  we 
don’t  disclose  the  invention.  I  hope  to  prove,  how- 
21  ever,  we  do  disclose  the  invention. 

1  am  not  going  to  summarize,  because  these  things 
are  really  very  simple ;  I  am  prepared  to  offer  my  witnesses 
in  demonstration  of  the  facts  I  have  very  briefly  outlined. 

I  would  merely  like  to  ask,  your  Honor,  after  my  brother 
has  made  his  opening,  I  would  like  to  have  permission  to 
call  my  witness  out  of  turn,  who  is  a  professor  at  Tech¬ 
nology,  and  who  wants  to  get  back,  and  before  I  really  com¬ 
plete  my  opening  I  would  like  to  put  him  on  for  some  ex¬ 
pert  testimony. 

The  Court:  Mr.  Reynolds. 
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OPENING  STATEMENT  ON  BEHALF 
OF  DEFENDANT 

Mr.  Reynolds:  I  would  like  to  point  out  a  little  more 
definitely  what  I  think  the  issues  are  in  these  three  cases. 

In  29,178,  that  is  the  first  case,  there  are  what  we  might 
say  two  groups  of  claims.  There  is  claim  222,  and  that  has 
been  rejected,  simply  on  the  ground  that  there  are  no  proven 
bases  for  it  in  the  application,  and  this  question  of  merit 
will  have  to  be  determined  that  way. 

The  other  group  of  claims,  as  Mr.  Rines  has  said,  were 
formerly  involved  in  interference  with  another  patent  and 
that  interference  was  finally  dissolved  on  the  ground  that 
Mr.  Edgerton  could  not  make  these  claims,  that  is,  there  was 
no  sufficient  basis  in  his  disclosure  for  them.  We  do  not 
rely  on  each  case  in  interference  as  being  res  adjudicata 
here  because  it  is  settled  that  that  is  an  interlocutory 
22  matter,  from  which  a  bill  of  complaint  might  be  filed 
under  4915. 

But  after  interference  the  case  came  back  to  the  primary 
examiner  and  he  then  rejected  these  claims  ex  parte  on  the 
ground  that  they  were  not  supported  by  evidence  of  dis¬ 
closure,  that  decision  was  appealed  to  the  Board  of  Appeals, 
which  decided  in  December,  1941  that  Edgerton  could  not 
make  those  claims  in  these  applications. 

There  our  contention  is  that  was  a  final  decision  on  those 
claims  and  that  Edgerton  was  then  entitled  either  to  file  an 
appeal  to  the  Court  of  Customs  and  Patent  Appeals  or  to 
file  suit  under  4915 ;  his  limitations  to  take  those  actions  are 
fixed  by  statute  to  40  days  for  appeal  to  the  Court  of  Cus¬ 
toms  and  Patent  Appeals  and  six  months  under  R.  S.  4915. 

Nothing  was  done  in  that  period,  and  our  contention  is 
that  those  decisions  became  final  and  that  question  is  now 
foreclosed  here  on  the  ground  it  is  res  adjudicata.  In  other 
words,  if  he  wanted  to  attack  the  merits  of  the  Board’s  de¬ 
cision  he  should  have  done  so  within  the  time  fixed  by  the 
statute. 
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As  I  understand  Mr.  Rines  he  has  based  his  contention 
that  he  could  not  file  an  action  under  that  decision  on  the 
decision  of  the  Court  of  Appeals  in  the  case  of  Hoover  vs. 
Coe,  but  that  decision  was  reversed  by  the  Supreme 

23  Court  and  I  think  it  is  clear  under  the  Supreme  Court 
decision  that  he  could  have  filed  the  action;  that  is, 

the  Supreme  Court  clearly  held  in  the  Hoover  case  that 
when  a  claim  had  been  finally  rejected  and  the  Board  has 
affirmed  that  rejection,  that  the  applicant  has  been  refused 
the  patent  within  the  meaning  of  R.  S.  4915  and  that  he  can 
then  filed  a  complaint  under  that  section,  and  that  being  the 
case,  he  should  have  filed  it  at  that  time,  and  not  having 
filed  it  that  decision  is  final. 

Now,  if  we  are  right  on  this,  then,  of  course,  it  is  imma¬ 
terial  on  the  merits  whether  he  can  make  those  claims  or 
not,  because  there  was  a  final  adjudication  as  we  see  it,  that 
cuts  off  reopening  the  question  later.  If  the  Court  decides 
against  us  on  that  question,  then  there  is  still  the  question 
whether  actually  he  can  make  the  claims  or  not  in  his  appli¬ 
cation  ;  in  other  words,  whether  the  original  application  was 
proper. 

We  have  set  that  out,  that  is,  we  contend  he  cannot  make 
these  claims  in  that  application. 

Now,  29,178  also  requests  that  the  Court  direct  the  Com¬ 
missioner  to  enter  this  amendment  to  the  drawing  that 
has  been  referred  to ;  1  think  clearly  that  is  not  such  relief 
as  the  Court  can  grant  in  an  action  under  4915.  That 
statute  clearly  limits  the  Court’s  action,  and  says  that  the 
Court  may  adjudge  that  such  applicant  is  entitled 

24  according  to  law  to  receive  a  patent  for  his  invention 
as  specified  in  any  claim  or  for  any  part  thereof. 

That  is  the  only  relief  the  Court  is  authorized  to  grant 
under  4915.  That  section  does  not  provide  for  any  such 
relief  as  an  injunction  directing  the  Commissioner  to  do 
some  act  in  connection  with  the  entering  of  amendments. 
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Now,  29,179  is  the  action  that  asks  for  a  mandatory  in¬ 
junction  directing  the  Commissioner  to  enter  this  amend¬ 
ment. 

I  might  say  that  that  amendment  that  he  wants  entered 
proposes  to  incorporate  substantially  what  the  Board  of 
Appeals  held  in  1941  with  no  basis  for  it  in  his  application; 
so  that  if  we  are  right  in  29,178,  and  if  it  is  res  ad  judicata 
that  he  does  not  disclose  that,  then  it  necessarily  follows 
that  this  amendment  in  action  29,179  should  not  be  entered, 
because  that  amendment  tries  to  put  in  the  very  thing  that 
the  Board  has  held  he  has  not  disclosed. 

Moreover,  of  course,  a  mandatory  injunction  or  a 
mandamus  does  not  lie  to  compel  a  discretionary  act  on 
the  part  of  an  administrative  officer.  It  is  only  where  his 
duty  is  ministerial,  and  where  the  right  to  act  is  manda¬ 
tory  under  the  statute,  that  action  can  be  compelled  in  that 
way. 

I  think  this  is  clearly  a  discretionary  act.  The  Commis¬ 
sioner  has  to  determine  whether  this  is  a  proper  amend¬ 
ment  ;  he  certainly  has  to  exercise  his  discretion  to  do  that. 

The  Court:  Your  point  is  that  the  only  thing  the 
25  Court  could  do  would  be  to  require  his  performance 
of  an  act,  but  not  to  direct  the  manner  in  which  it 
would  be  performed ;  and  as  I  understand  your  position  it  is 
that  the  Commissioner  has  already  acted  on  it  by  denying 
it. 

Mr.  Reynolds:  That  is  right,  yes,  sir;  he  has  taken 
action  within  his  discretion,  and  I  do  not  think  a  manda¬ 
tory  injunction — in  other  words,  that  the  Court  could  sub¬ 
stitute  its  discretion  for  that  of  the  Commissioner  on  a 
question  of  that  sort. 

The  Court:  Your  position  is  that  if  the  Commissioner 
had  refused  to  either  allow  the  amendment  or  to  deny 
it,  that  perhaps  there  might  be  some  injunctive  relief. 

Mr.  Reynolds :  That  is  right. 
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The  Court:  But  since  the  Commissioner  has  refused 
the  amendment,  that  there  is  nothing  this  Court  can  do. 

Mr.  Reynolds :  That  is  our  position,  yes,  sir.  Of  course, 
also,  as  I  say,  we  think  his  position  is  weak  on  the  merits. 
In  case  the  Court  decides  to  consider  the  merits,  I  think 
it  is  right  on  the  merits  anyway. 

The  'third  action,  No.  30,484,  involves  another  applica¬ 
tion  and  merely  this  question  of  rejection,  and  as  Mr. 
Bines  has  said,  that  is  the  very  kind  of  action  that  he 
contends  in  the  first  case  that  he  has  no  right  to  bring; 
that  is,  that  application  has  not  been  disposed  of  finally  on 
the  claims  and  it  is  only  an  action  on  part  of  the 
26  claims,  just  as  the  action  in  1941  was  in  the  first 
case,  and  that  if  he  is  right  in  contending  that  he 
has  no  right  to  bring  the  action  in  1941,  then  he  is  wrong 
in  bringing  this  present  action,  30,484.  They  cannot  both 
exist  at  the  same  time ;  so  I  think  if  the  Court  agrees  with 
him  in  the  first  case,  the  third  case  would  have  to  be  dis¬ 
missed  for  want  of  jurisdiction. 

But  our  contention  is  that  the  'Court  has  jurisdiction  in 
that  case  and  it  would  have  had  jurisdiction  in  the  first 
case  on  an  action  filed  within  six  months  of  the  1941  deci¬ 
sion;  so  I  think  30,484  should  be  considered  on  its  merits, 
and  the  merits  are  these: 

Edgerton  had  three  applications;  he  had  the  first  one 
which  was  involved  in  these  two  earlier  cases ;  then  he  had  a 
second  one,  which  is  not  directly  involved  in  any  case 
here,  and  he  had  a  third  one  which  is  involved  in  the  third 
case. 

Now,  his  second  application  was  put  into  interference 
with  another  patent  on  some  of  the  claims  of  that  patent 
and  Edgerton  was  successful  in  that  interference  as  to 
those  claims;  he  was  awarded  priority  and  those  claims 
have  been  allowed  in  his  application. 

However,  after  the  interference  was  over  he  presented 
additional  claims  to  the  Miller  patent  which  he  had  not  put 
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into  interference  during  the  time  it  was  in  contest;  al¬ 
though  the  rules  of  the  Patent  Office  specifically 

27  provide  that  you  may  present  the  motions  to  include 
other  claims  in  interference,  he  did  not  do  that.  He 

went  ahead  on  certain  claims  only  of  the  patent,  and  after 
that  had  terminated  successfully  to  him,  he  put  in  this 
other  group  of  claims  on  the  Miller  patent. 

Now,  our  contention  there  is  that  he  is  estopped  to  do 
that  -because  those  claims  were  in  the  Miller  patent;  they 
belonged  to  Miller  upon  the  face  of  the  record  and  Edger- 
ton  did  not  contest  them,  did  not  see  fit  to  contest  them. 
He  allowed  them  to  act.  Although  they  belonged  to  Miller 
at  that  time,  he  did  not  challenge  Miller’s  right  on  those 
claims  at  the  time  when  he  should  have  done  so. 

We  feel  after  the  interference  it  is  too  late  to  put  that 
point  in  issue. 

Moreover,  these  claims — 

The  Court :  Is  that  what  Mr.  Hines  meant  when  he  said 
it  might  be  considered  premature,  before  this  action  could 
be  maintained  that  he  would  have  to  have  interference? 

Mr.  Reynolds :  I  think  what  he  means  there  is  that  there 
were  still  other  claims  that  were  not  involved  in  interfer¬ 
ence  at  all  and  that  have  not  been  filed. 

Now,  these  actions  that  are  mentioned,  are  not  directly 
involved  here,  and  something  else  took  place.  When  he 
presented  those  claims  after  the  interferences  were  re¬ 
jected  on  them  and  for  the  reasons  that  I  have  just 

28  outlined  and  that  rejection  made  final,  he  took  an 
appeal  to  the  Court  of  Appeals  but  the  appeal  was 

not  perfected ;  that  is,  he  did  not  file  a  brief  and  the  appeal 
was  dismissed  and  the  action  became  final,  and  it  is  our 
contention  that  he  was  estopped  to  contest  those  claims, 
that  they  became  final. 

Well,  he  presented  them  in  the  third  application,  some¬ 
what  before  the  final  decision  in  the  second,  he  presented 
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them,  and  they  were  made  together  the  same  ground  of 
objection,  that  is,  estoppel,  and  that  was  affirmed;  so  that 
he  has  come  before  the  Court,  and  we  say  it  is  an  estoppel 
on  the  merits. 

We  also  think  by  allowing  the  contest  to  the  claims  in 
the  second  application  upon  the  ground  of  estoppel,  by  al¬ 
lowing  the  holding  against  him  to  become  final  again  in 
that  second  application,  he  is  precluded  from  raising  that 
question. 

Finally,  his  applications  are  junior  to  the  Miller  patent. 
The  Miller  patent,  of  course,  has  these  claims  in  it.  Unless 
he  can  carry  his  date  back  of  the  Miller  patent  to  these, 
he  has  no  rights  to  them,  no  matter  whether  he  is  now 
estopped  or  not. 

Mr.  Rines:  I  do  not  wish  to  take  the  trouble  to  answer 
now.  There  are  some  extraordinary  allegations  that  I 
never  even  heard  of.  I  will  wait  until  my  brother  supports 
his  allegations. 

I  will  now  put  on  my  first  witness,  if  I  may. 

29  Thereupon,  NATHANIEL  H.  FRANK  was  called 
as  a  witness  by  and  on  behalf  of  the  plaintiff  and, 
having  been  first  duly  sworn,  was  examined  and  testified 
as  follows : 

Direct  Examination  by  Mr.  Rines : 

Q.  Will  you  please  state  your  name?  A.  My  name  is 
Nathaniel  H.  Frank. 

Q.  What  is  your  occupation?  A.  I  am  a  professor  of 
physics  at  the  Massachusetts  Institute  of  Technology. 

Q.  Would  you  please  give  us  a  brief  outline  of  your 
experience  in  this  field  ?  A.  I  have  been  a  member  of  the 
staff  of  the  departments  of  electrical  engineering  and 
physics  of  the  Massachusetts  Institute  of  Technology  since 
1923. 

I  have  been  the  author  of  elementary  text  books  in 
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physics  and  co-author  in  advanced  text  books  on  theoretical 
physics  with  Professor  John  Slater,  the  head  of  the  physics 
department  of  the  Massachusetts  Institute  of  Technology. 

I  have  done  research  work  in  the  field  of  electrical  con¬ 
duction,  in  addition  to  teaching,  and  have  during  the  war 
been  expert  consultant  in  the  office  of  the  Secretary  of 
War,  principally  concerned  with  radar. 

30  Q.  Have  you  had  any  experience  on  the  mathe¬ 
matical  side  of  physics?  A.  The  mathematical  side 

of  physics,  in  particular  theoretical  physics,  has  been  my 
major  field  of  endeavor. 

Q.  Several  days  ago  I  read  a  claim  to  you, — and  I  must 
beg  your  Honor’s  indulgence  because  I  haven’t  yet  explain¬ 
ed  the  apparatus,  because  I  want  to  get  this  witness  back 
home — I  am  going  to  read  that  claim  222 : 

“In  combination,  a  luminescent  discharge  device 
having  a  control  electrode  and  a  plurality  or  principal 
electrodes  and  having  rectifier  characteristics,  an  oscil¬ 
latory  circuit  including  said  principal  electrodes, — ” 
I  am  interested  in  that  oscillatory  circuit.  “ — means 
for  causing  a  surge  of  current  to  flow  through  said 
principal  electrodes,  and  means  including  a  grid-con¬ 
trolled  discharge  rectifier  tube  for  producing  an  initiat¬ 
ing  surge  of  current  between  said  control  electrode 
and  one  of  said  principal  electrodes.” 

I  repeat  I  am  interested  in  the  oscillatory  circuit,  and 
I  asked  you  to  explain  to  me  what  an  oscillatory  circuit  is. 

You  drew  some  diagrams  and  some  equations,  and  I 
hand  you  a  sheet  containing  the  diagrams  and  the  equations, 
and  I  will  ask  you  if  that  shows  what  you  discussed  with 
me  at  that  time? 

A.  This  is  the  subject  matter  that  was  discussed 

31  with  you  at  the  time. 

Mr.  Hines :  May  I  offer  that  in  evidence  as  Plain¬ 
tiff’s  Exhibit  1? 
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The  Court :  You  may  have  it  marked. 

(Document  referred  to  was  marked  Plaintiff’s 
Exhibit  1  and  received  in  evidence.) 

By  Mr.  Rines: 

Q.  I  notice  that  this  Plaintiff’s  Exhibit  1  contains  four 
portions  which  I  should  like  to  take  up  one  at  a  time. 

What  is  the  significance  of  the  equation  and  the  circuit 
diagram  at  the  top  of  the  exhibit?  A.  The  circuit  diagram 
at  the  top  of  this  exhibit  is  a  schematic  representation  of 
three  electrical  elements  connected  in  series,  that  is,  end 
to  end.  These  elements  include  a  resistance  marked  “R”, 
a  condenser  labeled  “C”,  and  an  inductance  labeled  “L”. 

The  circuit  shown  has  an  electrical  behavior  that  is 
described  by  the  mathematical  equation  standing  beside  it. 
This  mathematical  equation  discloses  how  an  electric  charge 
on  condenser  “C”  varies  with  time  in  the  absence  of  ex¬ 
ternally  impressed  forces. 

Q.  May  I  ask  a  further  question  at  this  point? 

You  say  you  have  a  series  circuit  containing  resistance 
“R”,  inductance  “L”,  and  condenser  “C”,  and  you  say 
that  the  operation  of  that  circuit  is  governed  by  this 
32  equation  to  the  left. 

Now,  under  what  conditions  will  that  equation  gov¬ 
ern  the  operation  of  that  circuit  ?  In  its  present  condition 
there  is  nothing  to  indicate  anything  at  all  happens. 
A.  That  is  right.  What  Mr.  Rines  has  asked  is  how  can 
one  initiate  any  electric  behavior  in  a  circuit  which  is  com¬ 
pletely  passive  as  shown.  One  can  do  that  in  a  variety  of 
ways,  one  being  to  initially  charge  the  condenser. 

Q.  Assuming,  then,  that  we  have  charged  the  condenser 
“C”,  and  remove  the  charging  mechanism,  what  then  hap¬ 
pens?  A.  WTiat  then  happens  depends  upon  what  the 
relative  magnitudes  of  the  three  components  of  this  circuit 
which  are  “R”,  “L”,  and  “C”,  and  the  three  blocks  below 
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describe  the  various  types  of  change  with  time  that  the 
charge  on  the  condenser  undergoes. 

The  voltage  on  the  condenser  behaves  similarly. 

Q.  That  charge  on  the  condenser  will  not  remain  on 
the  condenser  but  will —  A.  Change  with  time. 

Q.  What  happens  to  the  charge  as  time  develops?  A. 
As  time  develops  the  energy  in  the  condenser  is  gradually 
turned  into  heat  in  the  resistance  “R”  and  disappears. 

Q.  This  equation  contains  what  are  termed  co-efficients, 
“I/’  and  “R”,  and  also  “g”,  and  there  is  also  a 

33  small ‘  ‘  q  ’ 9  in  the  other  terms. 

What  does  the  small  “q”  mean?  What  does  the  “t” 
mean?  A.  Of  the  symbols  in  the  three  terms,  the  “q” 
represents  the  charge  on  the  condenser  at  any  instant  of 
time  “t ” ;  the  represents  the  rate  at  which  that  charge 

varies. 

This  is  the  current  flow  in  the  circuit  at  any  instant  of 
time.  The  first  member  of  the  equation  refers  to  the 
rate  at  which  the  current  changes  with  time. 

Q.  “q,”  then,  is  the  charge  on  the  condenser  “C”  and 
“t”  is  the  time?  A.  “t”  is  the  time. 

Q.  Measured  from  when?  A.  Measured  from  the  in¬ 
stant  at  which  a  switch,  not  shown  on  the  diagram,  may  be 
closed,  having  charged  the  condenser  prior  to  this  time. 

Q.  At  the  moment  when  the  condenser  has  been  charged 
and  the  charging  mechanism  is  removed?  A.  At  that  mo¬ 
ment. 

Q.  The  condenser  discharges  through  this  circuit. 
When  does  “t”  begin?  A.  It  begins  at  the  moment  when 
the  discharge  begins  to  take  place  and  initially  one  will 
have  the  initial  charge  on  the  condenser  and  no  current  in 
the  circuit.  At  this  time  the  ”  equals  zero. 

Q.  This  is  not  an  algebraic  equation.  What  type 

34  is  it  ?  A.  This  is  called  a  differential  equation. 

May  I  describe  it  further? 
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Q.  Yes.  A.  It  is  a  differential  equation  of  the  second 
order.  It  is  a  linear  differential  equation,  homogeneous, 
and  for  the  case  under  consideration  has  constant  co¬ 
efficients. 

Q.  The  constant  co-efficients  are  what?  A.  The  in¬ 
ductance  “L,”  the  capacitance  “C,”  and  resistance  “E.” 

Q.  How  about  the  small  “q”?  A.  The  small  “q”?  It 
is  variable;  it  is  the  quantity  which  changes  with  time  “t” 
and  describes  the  electrical  behavior  of  this  circuit. 

Q.  Did  you  invent  that  equation  ?  A.  No. 

Q.  How  long  has  it  been  known?  A.  That  equation  has 
been  known  since  the  time  of  Faraday  in  the  middle  of 
the  nineteenth  century. 

Q.  Did  you  invent  the  application  of  that  equation  to 
that  circuit?  A.  No,  sir. 

Q.  How  long  has  that  been  known?  A.  That  has  been 
known  approximately  the  same  length  of  time. 

Q.  Does  that  equation  cover  electric  circuits 
35  alone?  A.  That  type  of  equation  is  characteristic 
of  a  great  many  devices,  not  only  electrical  circuits. 

Q.  It  is  possible  to  solve  that  equation?  A.  It  is  pos¬ 
sible  to  give  a  complete  solution  of  that  equation  corre¬ 
sponding  to  this  initial  condition. 

Q.  By  “this”  you  mean  what?  A.  The  reference  time 
from  which  one  starts  to  count  time.  Having  previously 
charged  the  condenser,  at  the  time  when  the  switch  is 
thrown. 

Q.  Coming  now  to  the  second  part  of  this  exhibit  mark¬ 
ed  with  a  Roman  I,  what  is  this  phase  of  the  equation?  A. 
This  phase  of  the  equation  refers  to  the  solution  of  the 
differential  equation  above,  providing  a  definite  relation¬ 
ship  exists  among  the  three  constants,  resistance,  induct¬ 
ance  and  capacitance,  showing  how  the  charge  on  the  con¬ 
denser  varies  with  time.  The  condition  that  they  put  on 
the  solution  of  the  equation  is  put  in  parenthesis  just  above 
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the  diagram,  and  states  that  the  resistance  “E”  in  such  a 
series  circuit  must  be  less  than  a  certain  quantity  marked 
as  V4— ,  the  square  root  of  four  times  the  inductance  over 
the  capacitance,  if  this  type  of  solution  is  to  display  the 
behavior  of  the  circuit. 

Q.  There  are  other  types  of  solution  also?  A.  There 
are,  yes,  other  types  of  solution  and  they  are  displayed, 
below. 

36  Q.  Will  you  describe  those  also?  A.  Should  I  say 
something  more  about  the  first  one? 

Q.  Yes.  A.  The  solution  of  the  first  type  has  been 
labeled  oscillatory  and  the  oscillatory  nature  of  this  series 
combination  of  “R,”  “L,”  and  “C”  is  characterized  by 
the  fact  that  the  charge  on  the  condenser  plate  reverses  in 
sign,  continually  changing  from  plus  to  minus  as  time 
elapses. 

Now,  in  the  second  and  third  cases  the  behavior  of  the 
circuit  depends  on  whether  the  resistance  is  greater  than 
the  square  root  of  four  times  the  inductance  over  the  ca¬ 
pacitance  as  in  Case  II,  or  equal  to  it,  as  in  Case  III;  in 
both  cases  the  charge  on  the  condenser  dies  off  as  the  time 
elapses  without  reversing  its  sign. 

The  second  case  is  non-oseillatory  and  the  third  case 
displayed  is  called  critical,  also  the  diagram  displays  the 
same  non-oscillatory  character  as  in  Case  II. 

Q.  Then  there  are  three  different  types  of  solution  of 
that  equation?  A.  Yes. 

Q.  And  only  one  of  them  is  oscillatory?  A.  That  is 
correct. 

Q.  Now,  just  what  do  you  mean  by  *  *  oscillatory  ’  ’  ?  Will 
you  explain  that  a  little  bit  more  fully? 

You  have  said  “oscillatory.”  Could  you  explain 

37  that  more  fully?  A.  When  there  is  a  certain  rela¬ 
tionship  between  resistance,  inductance  and  capacitance, 
when  “R”  is  less  than  the  square  root  of  four  times  the 
inductance  over  the  capacitance. 
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Q.  Just  what  does  that  mean  in  plain  English?  A.  The 
oscillator}’  nature  of  the  circuit,  and  particularly  of  a 
series  circuit,  is  characterized  by  the  fact  that  it  may  have 
an  oscillatory  solution  and  ihe  circuit  is  capable  of  display¬ 
ing  behavior  represented  in  the  curve  in  Figure  I ;  that  is, 
an  alternating  electric  charge  on  the.  plate  of  the  condenser. 

Q.  What  is  the  “q0”?  A.  The  “q0”  is  the  initial 
charge  on  the  condenser. 

Q.  This  oscillatory  curve  starts  with —  A.  The  posi¬ 
tive  value  as  shown. 

Q.  Of  the  “q0’??  A.  Of  the  “q0’\ 

Q.  Then  what  happens  to  the  “q0”  as  time  goes  on? 
A.  The  “q0’’  itself,  of  course,  does  not  change  but  “q,” 
the  charge  on  the  plates  does  change  with  time. 

For  example,  let’s  suppose  that  the  upper  plate  in  the 
condenser  “C”  was  charged  positive  initially,  then,  as 
time  goes  on,  the  charge  “q”  on  the  upper  plate  decreases 
to  zero,  reverses  in  sign  and  goes  up  to  a  negative  charge 
of  not  quite  the  magnitude  of  the  initial  charge. 

38  Q.  Would  the  “q”  on  the  condenser  change  with 
time  when  we  remove  the  charging  mechanism?  A. 
In  time. 

Q.  Would  you  please  explain,  and  point  to  the  diagram, 
what  you  mean  by  the  oscillatory  description  you  have 
given?  A.  The  oscillatory  description  is  characterized 
by  the  reversal  of  the  sign  of  this  graph,  which  displays 
how  “q”  is  changed  with  time.  This  quantity  starts  posi¬ 
tive,  then  changes  direction,  going  through  zero,  building 
up  in  the  opposite  direction,  then  coming  back  through  zero 
and  then  building  up  in  the  opposite  direction ;  and  that  en¬ 
tire  behavior  continuing,  is  characteristic  of  any  oscillatory 
device. 

Q.  You  mean  to  tell  us  that  this  charge  “qo”  changes 
from  a  positive  value  to  start  out  with,  and  then  goes  to 
zero  and  actually  becomes  negative?  A.  Yes,  sir. 
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Q.  How  can  you  have  a  negative  charge?  A.  One 
should  explain  perhaps  that  when  a  condenser  is  charged 
by  a  battery  or  some  device,  that  process  is  equivalent  to 
placing  a  positive  electrical  charge  on  one  plate  of  the  con¬ 
denser  and  an  equal  negative  charge  on  the  opposite  plate. 
When  the  condenser  is  uncharged,  there  is  no  charge  on 
either  plate. 

Now,  the  charge  decrease  that  I  have  been  talking  of  as 
a  decrease  with  time,  that  is  first  positive,  and  then 

39  becoming  negative,  is  the  charge,  let’s  say,  on  the 
top  plate  of  the  condenser  “C”;  simultaneously  the 

charge  on  the  bottom  plate  does  just  the  opposite. 

Q.  Then  it  is  positive  on  the  upper  plate  of  the  con¬ 
denser  and  at  the  same  time  negative —  A.  Negative  on 
the  bottom  plate. 

Q.  And  a  short  time  later  the  negative  is  on  the  upper 
plate?  A.  And  the  positive  on  the  bottom  plate. 

Q.  What  is  the  connection  between  that  and  the  term 
“oscillatory”?  A.  That  is  the  character  of  an  oscilla¬ 
tory  device,  reversal  in  sign. 

Q.  Can  you  give  me  a  mechanical  analogue  of  that?  A. 
Any  mechanical  device  which  can  perform  a  motion  which 
is  limited  in  amplitude  and  changes  direction  of  motion 
from  one  direction  to  another,  backward  and  forward,  is  an 
oscillatorv  device. 

The  common  pendulum  is  the  simplest  example. 

Q.  If  you  please,  I  would  like  to  have  you  follow  that 
analogy  between  the  common  pendulum  and  the  charge  of 
the  condenser.  Will  you  make  that  a  little  plainer?  A. 
This  device,  which  is  a  piece  of  metal  suspended  from  a 
bearing,  will  oscillate  as  a  pendulum,  providing  certain  re¬ 
lations  exist  among  the  physical  constants  describ- 

40  ing  the  system,  in  a  way  entirely  analogous  to  the 
relations  that  exist  among  the  physical  constants 

describing  an  electrical  circuit. 


0 


99 


In  the  mechanical  case,  the  analogue  of  inductance  “L” 
is  to  be  found  in  the  weight  of  the  pendulum  and  its  dis¬ 
tribution. 

For  the  capacitance  of  a  condenser,  the  analogue  of  that 
is  to  be  found  in  the  force  of  the  earth,  the  force  provided 
when  the  pendulum  is  moved  from  its  normal  position.  A 
pendulum  pulled  up  is  the  entire  analogue  of  a  charged 
condensor. 

Let  us  say  we  have  pulled  it  up  on  this  side.  When  the 
pendulum  swings,  it  moves  towards  the  original  position, 
which  we  might  say  is  zero,  and  then,  if  free  to  oscillate,  the 
pendulum  will  climb  to  this  opposite  side;  build  up  opposite 
displacements,  first  to  the  right  and  then  to  the  left. 

The  resistance  or  the  friction  is  very  great  in  this  case, 
and  as  it  is  built,  this  is  not  a  normal  oscillatory  pendulum. 
I  charge  the  condenser,  1  place  the  pendulum  and  it  stays 
there.  Were  I  to  remove  the  friction,  the  pendulum  would 
swing  as  does  any  free  pendulum. 

Q.  I  would  like  to  have  the  same  answer  as  that  regard¬ 
ing  the  resistance,  the  condenser,  and  the  inductance  in  the 
case  of  the  pendulum. 

You  said  the  resistance  is  the  analogue  of  friction 
41  in  the  pendulum?  A.  The  friction  of  the  air  may 
correspond  to  the  resistance  “R”  on  the  chart. 

Q.  That  is,  there  are  three  conditions  in  the  pendulum 
corresponding  to  those  on  the  chart,  Exhibit  1?  A.  The 
differential  equation  which  describes  the  motion  of  such  a 
pendulum  is  identical  to  that  displayed  on  the  chart  and 
consequently  lias  identical  solutions. 

Q.  You  have  explained  the  oscillatory  nature  of  the 
pendulum  and  non-oscillatory  nature  of  the  pendulum. 
What  about  the  critical  case?  A.  The  critical  case,  you 
would  look  on  as  a  special  case  of  the  non-oscillatory  type. 
It  is  called  critical  because  the  mathematical  solution  is 
obtained  by  a  different  process  from  the  equations  in  I  and 
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II,  but  the  solutions  of  II  and  III  together  can  properly  be 
combined,  to  be  called  non-oscillatory. 

Q.  Will  you  please  adjust  the  friction  of  that  pendulum 
so  that  it  may  be  oscillatory?  A.  I  will  need  a  screw  driver 
for  that,  I  am  afraid. 

I  can  display  by  the  actual  mechanical  motion  of  this 
pendulum  the  solution  described  under  Part  I.  The  pendu¬ 
lum  is  initially  raised  and  held  in  position,  just  as  the  con¬ 
denser  was  originally  charged  to  some  initial  charge;  at 
some  instant  of  time,  you  release  it  and  the  pendu- 
42  lum  performs  a  motion — it  is  not  supposed  to  hit 
that — which  is  described  in  the  figure  under  the 
Roman  I. 

You  will  notice  that  the  amplitude  of  this  motion 
gradually  dies  out,  indicating  the  presence  of  some  friction, 
just  as  the  magnitude  of  the  charge  decreases  slowly  with 
time,  and  in  between  successive  occurrences  we  have  had 
an  oscillation. 

Q.  You  have  said  that  the  friction  of  the  air  may  cor¬ 
respond  to  resistance.  Suppose  that,  instead  of  air,  we  had 
water  in  which  the  pendulum  was  suspended.  How  would 
the  pendulum  react  then?  A.  This  particular  pendulum 
or  any  pendulum? 

Q.  Any  pendulum.  A.  Any  pendulum? 

Q.  Yes.  A.  The  pendulum  would  behave  in  one  of 
three  ways,  depending  on  whether  the  friction  between  the 
water  and  the  pendulum  were  greater,  equal  to,  or  less  than 
the  critical  value.  It  would  either  perform  free  oscillation 
if  the  resistance  were  less  than  the  critical  value,  or  it 
would  simply  revert  to  its  equilibrium  position,  the  posi¬ 
tion  from  which  it  left,  without  displaying  any  sign  of 
oscillation. 

Q.  Suppose  we  have  that  pendulum  in  molasses  in¬ 
stead  of  water,  what  then?  A.  This  pendulum  in  molasses 
would  certainly  never  oscillate.  It  could  not  itself  perform 
oscillatory  motion. 
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43  Q.  Why  not?  A.  Because  the  resistance  of  the 
molasses,  the  friction  force,  would  be  such  that  it 

would  exceed  the  critical  value  and  hence  the  motion  would 
be  non-oscillatory. 

Q.  I  think  you  have  made  plain  the  difference  between 
oscillatory  and  non-oscillatory,  but  we  are  still  puzzled  by 
the  word  “critical.” 

Would  you  illustrate  by  the  pendulum  what  you  mean  by 
that  condition?  A.  Would  I  explain? 

Q.  Would  you  explain  what  that  means?  A.  The 
critical  condition  is  the  dividing  line  between  oscillatory 
and  non-oscillatory.  It  represents  a  relation  in  which  the 
behavior  is  such  that  one  might  say  that  it  represents  the 
transition  from  oscillatory  to  non-oscillatory. 

Q.  In  the  case  of  the  molasses  I  spoke  about,  you  would 

not  say,  would  you,  that  when  I  have  raised  the  pendulum 

a  little  it  would  stay  where  T  leave  it.  What  will  happen? 

A.  It  will  gradually  revert  to  the  position  the  pendulum 

had  before  vou  raised  it. 

•> 

Q.  Why  will  it  not  oscillate?  A.  Because  the  resist¬ 
ance  is  greater  than  the  critical  value. 

Q.  You  say  it  would  gradually  assume  the  first  posi¬ 
tion  of  these  curves,  corresponding  to  that  condi- 

44  tion?  A.  In  molasses  undoubtedly — 

Q.  Will  you  describe  just  what  that  curve  now  means  in 
the  molasses  case?  A.  For  the  pendulum? 

Q.  Yes.  A.  I  think  the  easiest  description  of  what  the 
pendulum  would  do,  if  this  were  the  initial  position  of  the 
pendulum,  if  the  position  from  which  the  pendulum  were 
released  in  a  viscous  medium  like  molasses,  it  would  come 
back  gradually  to  its  initial  position,  without  climbing  on 
the  opposite  side. 

Q.  You  have  described  the  condition  known  as  oscilla¬ 
tory.  Is  it  possible  to  have  a  oscillatory  system  that  does 
not  oscillate?  A.  Certainly. 
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Q.  Will  you  explain  your  answer?  A.  The  criterion 
for  such  a  series  combination  of  resistance,  capaci¬ 
tance  and  inductance  being  oscillatory  has  been  written 
down  and  discussed;  if  such  a  circuit  is  connected  electri¬ 
cally  to  other  devices,  the  over-all  behavior  of  the  system 
may  be  so  affected  that  certain  electrical  quantities  describ¬ 
ing  its  behavior  do  not  actually  oscillate,  and  the  way  they 
change  with  time  would  depend  on  whether  the  original  cir¬ 
cuit  which  we  are  discussing  here  has  an  oscillatory  charac¬ 
ter  or  non-oscillatorv  character.  What  one  does 
45  with  external  devices  may  modify  the  behavior,  but 
the  circuit  will  react  differently  to  external  devices, 
depending  on  whether  oscillatory  or  not. 

Q.  Can  you  illustrate  on  that  pendulum  the  oscillatory 
condition  in  which,  nevertheless,  the  pendulum  does  not 
oscillate?  A.  I  beg  your  pardon? 

Q.  Can  you  illustrate  on  that  pendulum  the  oscillatory 
condition  in  which  the  pendulum  does  not  actually  oscil¬ 
late,  although  it  is  oscillatory?  A.  We  have  stated  that, 
in  the  absence  of  a  large  amount  of  friction,  the  pendulum 
will  perform  oscillations,  just  as  the  pendulum  is  now  oscil¬ 
lating.  In  other  words,  its  physical  constants  and  friction 
are  such  that  if  raised  and  released,  it  performs  oscilla¬ 
tions.  If  I  place  my  finger  so  that  the  pendulum  strikes  it, 
and  my  finger  stays  put,  it  does  not  oscillate. 

When  other  forces  act  upon  it  and  when  other  conditions 
are  applied  from  the  outside,  the  behavior  may  be  quite 
different  from  the  free  behavior. 

Mr.  Rines:  I  should  like  to  offer  in  evidence  a 
part  of  the  Edgerton  application — the  file  wrapper 
of  the  Edgerton  application,  Serial  number  685501, 
as  the  Plaintiff’s  Exhibit  2,  and  I  would  invite  atten¬ 
tion,  Dr.  Frank,  to  Fig.  9  of  this  application  and  the 
description  thereof  at  the  bottom  of  page  8  and  the 
top  of  page  9  of  the  original  specification  which  I 
shall  read. 
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(File  wrapper  referred  to  was  marked  Plaintiff’s 
Exhibit  2  and  received  in  evidence.) 

Mr.  Rines:  The  description  reads  : 

“The  condenser  discharge  through  the  mercury 
vapor  lamp  2  would  be  oscillatory  except  for  the  fact 
that  the  tube  2  is  a  rectifier  and  allows  current  to  flow 
only  from  the  anode  6  to  the  cathode  4.  This  oscilla¬ 
tory  tendency  is  useful,  however,  since  it  assists  in 
preventing  a  continuous  flow  of  current  through  the 
lamp  2  from  the  direct-current  power  supply  such  as 
the  battery  102.  The  condenser  26  is  charged  with  a 
potential  of  an  opposite  polarity  after  a  surge  of  cur¬ 
rent  flows  through  the  tube  2.  A  negative  voltage  is 
thus  put  on  the  anode  6  which  helps  to  deionize  the 
tube.” 

Will  you  explain  to  the  Court  what  is  meant  by 
the  term  “oscillatory”  in  that  passage,  even  though 
the  specification  says  it  is  not  allowed  to  oscillate? 

The  Witness:  Will  you  point  that  out  to  me? 

Mr.  Rines:  I  beg  your  pardon.  That  is  the  wrong 
figure.  Refer  to  Fig.  1. 

Bv  Mr.  Rines : 

I  may  say  that,  although  I  have  referred  to  Fig. 
9,  the  description  that  I  read  was  correct,  and  ap¬ 
plies  equally  to  Fig.  1. 

47  A.  I  would  like  to  point  out  that,  in  terms  of  the 
previous  discussion,  the  circuit  I  have  mentioned, 
from  the  anode  G,  the  part  labeled  10,  through  condenser  26, 
back  through  the  lead  8  to  the  anode  4,  is  a  circuit  which 
fits  the  condition  that  its  resistance,  since  it  is  made  of 
ordinary  copper  presumably,  would  be  less  than  the  criti¬ 
cal  value  that  is  needed  to  make  that  an  oscillatory  circuit. 
The  inductances  are  the  wires  themselves. 

Bv  the  insertion  of  a  rectifier  tube  device  2  between 
terminals  4  and  6, — this  additional  external  element  makes 
the  over-all  behavior  different  from  the  free  oscillation  of 
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tlie  circuit  in  the  absence  of  the  tube  2.  However,  even  with 
the  presence  of  such  a  tube,  the  voltage  on  the  condenser  26 
reverses.  The  charge  on  the  condenser  plate  changes  sign, 
and  it  is  just  that  change  of  sign  of  the  charge,  or  reversal 
of  voltage,  which  deionizes  the  tube  and  stops  its  action. 

Q.  Which  circuit  have  you  described  as  oscillatory  ?  A. 
The  circuit  starts  from  terminal  6,  tracing  around  through 
10,  through  26,  back  through  8  and  ends  at  4. 

That  is  a  series  circuit. 

Q.  Why  is  this  circuit  oscillatory  t  A.  The  capacitance 
of  the  condenser,  the  inductance  of  the  lengths  of  -wire  and 
the  resistance  of  the  wire  are  such  that  the  resistance  would 
be  less  than  the  critical  value,  or  less  than  the  square 
48  root  of  four  times  the  ratio  of  inductance  to  ca¬ 
pacitance.  In  other  words,  the  electrical  constants 
of  this  circuit  are  such  that  it  is  oscillatory, 

Q.  In  Exhibit  1,  you  had  a  circuit  diagram  that  had  a 
condenser,  inductance,  and  resistance.  A.  Yes. 

Q.  On  what  side  of  the  condenser  in  Exhibit  1  is  the 
inductance  and  where  is  the  resistance?  A.  In  this  cir¬ 
cuit  these  lines  are  symbolic  for  pieces  of  wire,  usually 
copper  wire. 

Now,  inductance  I  said,  when  we  referred  to  our  first  dia¬ 
gram,  was  simply  the  symbol  for  an  electrical  quantity.  It 
describes  the  ability  of  the  circuit  to  store  magnetic  energy 
when  an  electrical  current  flows  through  its  wires.  Whether 
it  be  a  straight  wire,  coil,  or  loop,  it  has  certain  inductance. 

You  might  say  the  inductance  in  Fig.  I  is  that  of  the  loop 
or  partial  loop  and  the  resistance  is  the  very  small  resist¬ 
ance  of  a  good  conducting  lead  8  and  10,  such  as  copper 
wire,  distributed  through  the  circuit. 

Q  .  The  inductance  and  resistance  of  this  circuit  (point¬ 
ing  to  Fig.  1  of  application,  Serial  No.  685,501)  are  in  the 
wire  itself?  A.  They  are  in  the  •wire  itself. 

Q.  Why  do  you  say  the  resistance  of  the  wire  is 
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49  small  and  tlie  inductance  so  high?  A.  It  is  a  mat¬ 
ter  of  relative  magnitude.  It  would  be  possible  to  use  ma¬ 
terials,  whose  resistance  would  be  too  high  to  make  that 
circuit  oscillatory. 

50  Q.  You  say  it  would  be  possible?  A.  It  would 
be  possible,  but  ordinarily  circuit  diagrams  if  drawn 

without  any  special  notation  refer  to  the  connecting  leads 
as  being  of  good  conductors,  usually  pieces  of  metal  of 
negligible  resistance. 

Q.  What  would  you  have  to  do  to  put  into  effect  that 
possibility?  A.  To  make  it  n on-oscillatory? 

Q.  To  make  it  non-oscillatory?  A.  To  make  the  circuit 
between  terminals  6  and  4  as  previously  indicated,  to  make 
that  non-oscillatory,  it  would  be  necessary  to  in«ert  a  resis¬ 
tance,  or  to  use  a  fantastic  size  of  condenser. 

Q.  Is  there  anything  in  the  patent  specification  I  have 
read  to  you  to  indicate  whether  those  fantastic  conditions 
apply  ?  A.  None  whatsoever  as  I  read  it. 

Q.  Will  you  please  read  that  passage,  and  interpret 
it  so  we  shall  know  clearly  as  to  whether  or  not  this  is-,  or 
is  not,  an  oscillatory  circuit?  A.  The  passage  states,  first 
sentence : 

“The  condenser  discharge  through  the  mercury  vapor 

lamp  2  would  be  oscillatory  except  for  the  fact  that  the 

tube  2  is  a  rectifier  and  allows  current  to  flow  onlv  from  the 

% 

anode  6  to  the  cathode  4.” 

51  What  is  stated  there  is  that  the  rectifier  charac¬ 
teristic  of  the  tube  prevents  current  oscillations.  Cur¬ 
rent  alone  is  one  characteristic  of  the  electrical  behavior 
of  the  systems.  Charges  and  voltages  are  others,  and  one 
can  describe  the  electrical  behavior  of  systems  in  many 
ways. 

In  particular,  the  rectifying  action  of  this  tube,  when  in¬ 
serted  external  to  the  oscillatory  circuit,  is  such  that  the 
current  is  prevented  from  oscillating,  from  changing  its 
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direction  of  flow.  However,  the  voltage  of  the  condenser 
oscillates  truly,  and  reverses  sign,  changing  from  plus  to 
minus,  as  it  is  stated  in  the  second  sentence: 

‘‘This  oscillatory  tendency  is  useful,  however,  since  it 
assists  in  preventing  a  continuous  flow  of  current  through 
the  lamp  2.” 

Q.  -Would  you  be  good  enough,  Dr.  Frank,  to  explain 
what  you  have  just  now  said  about  this  oscillatory  condi¬ 
tion, — where  the  circuit  can’t  oscillate  by  reason  of  the 
presence  of  the  tube  2, — in  connection  with  the  mechanical 
analogue  of  the  pendulum?  Will  you  explain  if  there  is 
anything  in  the  pendulum  that  corresponds  to  this  oscilla¬ 
tory  condition  whereby,  nevertheless,  there  are  no  actual 
oscillations?  A.  As  we  have  been  using  the  word  oscilla¬ 
tory  to  describe  a  series  circuit  such  as  this  circuit, 
52  or  to  describe  our  pendulum,  we  have  made  that 
equivalent  to  a  certain  relation  among  the  sizes  of 
physical  constants,  resistance,  inductance,  and  capacitance, 
of  the  electrical  system,  and  mass  elastance  and  friction 

co-efficients  of  the  mechanical  svstem. 

« 

Now,  what  Mr.  Rines  has  asked  me  to  do,  if  T  interpret 
correctly,  is  to  explain  the  relation  between  the  oscillatory 
character  of  this  circuit,  and  the  fact  that  the  current 
through  the  tube  is  prevented  from  oscillating. 

The  tube  is  to  be  looked  upon,  I  believe,  in  the  simplest 
way  of  showing  this,  as  a  device  inserted  in  series  with  the 
circuit  running  from  6  around  through  10,  through  26,  back 
through  8  to  4. 

The  circuit  external  to  the  tube  has  constants  of  “R”, 
“L”  and  “C”,  such  that  it  is  oscillatory. 

The  external  device  2  inserted  in  series  with  these  other 
three  elements  now  presents  a  new  system  which  is  not  al¬ 
lowed  to  have  current  oscillations,  but  does  depend  in  its 
behavior  on  the  fact  that  the  external  circuit  is  oscillatorv. 

9 

If  the  external  circuit  were  not  oscillatory,  the  system  would 
not  behave  in  the  same  way. 
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Q.  Dr.  Frank,  I  am  only  a  poor  lawyer,  not  a  scientist. 
Would  you  explain  those  conditions  where  we  have  an 
oscillatory  pendulum?  It  is  oscillatory.  You  have  so  tes¬ 
tified.  I  grab  it.  I  have  stopped  the  oscillations. 

53  Is  that  pendulum  still  oscillatory?  A.  In  the  sense 
of  the  word  as  we  have  defined  it  this  afternoon,  it 

certainly  is.  We  have  said  this  pendulum  is  oscillatory  if 
the  friction  in  the  bearing  and  the  air  is  small  enough  so 
that  when  left  to  itself  it  will  actually  perform  oscillations. 
Holding  the  pendulum  does  not  change  the  physical  pendu¬ 
lum.  It  imposes  an  external  condition  on  the  system. 

Q.  I  can  have  an  oscillatory  system  like  a  pendulum, 
actually  oscillatory,  and  yet  I  can  prevent  it  oscillating? 
A.  Yes.  Perhaps  the  simplest  way  of  saying  how’  an 
oscillatory  system  does  not  oscillate  is  to  leave  it  alone.  The 
system  is  capable  of  oscillation,  but  it  doesn ’t  oscillate  now. 
It  depends  on  external  circumstances. 

Q.  Is  there  any  distinction  between  capable  of  oscilla¬ 
tion  and  oscillatory?  A.  I  think  not.  That  matter  of 
terminology  is  more  a  matter  of  verbiage;  but  certainly 
as  w’e  have  described  the  states  of  motion,  or  the  possible 
evolution  in  time  of  such  a  system,  there  is  a  clear  distinct¬ 
ion,  even  qualitatively,  between  this  reversal  behavior,  and 
these  one-directional  trends;  and  we  have  really  assigned 
quantitative  meaning  to  the  wmrd  oscillatory  in  terms  of 
such  a  relation,  which  is  the  mathematical  inequality. 

Q.  V ery  well.  We  have  here  an  oscillatory  pendu- 

54  lum  that  is  prevented  from  oscillating.  Is  there  any¬ 
thing  similar  to  that  in  Figure  1  of  these  drawings  of 

the  application?  A.  The  similarity  consists  of  saying  “Here 
is  an  oscillatory  device,  the  circuit  from  this  electrode  6 
through  the  condenser  26  back  to  4.  Applied  to  this  circuit 
by  connections,  by  electrical  connections,  is  a  device  2 
w’hich  prevents  an  actual  oscillating  current  flow.” 

Q.  Do  you  get  that  out  of  your  owui  mind  or  out  of  the 
specification?  A.  That  is  out  of  the  specification. 
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Q.  What  is  there  in  the  specification  that  tells  you 
that  you  have  an  oscillatory  system  from  the  anode  6,  by 
way  of  conductor  10,  througn  the  condenser  26,  by  way  of 
conductor  8,  to  the  cathode  4?  What  is  there  that  tells  you 
that  is  an  oscillatory  system,  and  yet  that  the  tube  2  pre¬ 
vents  the  oscillations?  A.  Apart  from  the  use  of  the  word 
oscillatory,  the  thing  that  really  states  that,  is  the  fact  that 
in  the  action  of  this  circuit,  the  current  actually  is  stopped 
through  the  rectifier  tube  2.  The  fact  that  current  will  not 
llow  through  this  tube  implies  that  the  voltage  across  the 
condenser  26  has  reversed  in  sign,  and  stops  the  tube  2  from 
conducting.  That  would  not  have  taken  place  if  the  cir¬ 
cuit  did  not  satisfy  the  oscillatory  condition. 

55  Q.  Does  the  diagram  I  in  Exhibit  1  apply  to  this 
Figure  1?  A.  No. 

Q.  Why  not?  A.  This  is  the  diagram  of  free  oscilla¬ 
tion  of  the  circuit  without  any  external  device  acting  on  the 
electrical  system.  This  diagram  illustrates  what  is  termed 
the  free  oscillation  of  the  system,  its  possible  behavior  when 
left  to  itself.  The  insertion  of  an  external  device  then  no 
longer  requires  that  this  be  the  way  it  behaves. 

Q.  How  much  of  this  oscillatory  curve  in  Exhibit  1  is 
suppressed  in  Fig.  1  ?  A.  Every  half  cycle,  and  by  cycle 
I  mean  a  complete  reversal  in  the  charge,  every  half  cycle 
is  suppressed. 

Q.  Will  you  point  on  this  diagram  to  the  part  of  the 
cycle  that  is  retained  and  the  part  that  is  suppressed? 
A.  The  part  of  the  cycle  that  is  retained  in  this  action? 

Q.  Yes.  A.  In  this  action.  This  part  (indicating)  is 
retained,  starting  from  here  down  to  this.  Starting  from 
here  up  to  here  (indicating).  This  part  is  suppressed. 

Q.  And  what  part  is  kept?  A.  The  first  part  going 
from  a  positive  charge,  let  us  say,  or  from  a  positive  voltage 
to  a  negative  voltage. 

56  Q.  Does  this  oscillatory  diagram  apply  to  the 
pendulum?  A.  Certainly. 
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Q.  Will  you  please  indicate  in  connection  with  that  part 
of  the  diagram,  what  the  corresponding  situation  is  for  the 
pendulum?  A.  For  this  type  of  free  oscillation? 

Q.  Yes.  A.  The  quantity  called  “q”,  the  charge  on 
the  condenser  is  for  the  pendulum  perhaps  mcst  simply 
the  distance  of  the  end  of  the  pendulum  from  the  post.  That 
distance  at  its  largest  value  starts  here,  decreases  through 
0,  reverses  in  direction,  building  up  in  the  opposite  direc¬ 
tion. 

Q.  How  much  of  that  is  shown  on  the  oscillatory  dia¬ 
gram?  A.  Of  what? 

Q.  What  you  have  just  now  indicated?  A.  1  am  afraid 
I  don’t  understand  that. 

Q.  You  have  said  you  start  with  a  charge  “q”  and 
then  it  swings  down  and  swings  back.  Is  that  single  swing 
shown  on  this  diagram?  A.  Oh,  yes. 

Q.  Please  indicate  where  it  is  ?  A.  The  complete  single 
swing  is  the  part  of  this  diagram  from  the  initial  point  to 
the  next  peak,  the  next  crest. 

58  Q.  Going  dowm  ?  A.  Going  down  to  -a  minimum 
and  building  back  up  to  the  maximum. 

Q.  What  is  your  next  cycle  of  minimum  and  maximum? 
What  is  that  on  the  pendulum?  A.  On  the  pendulum?  If 
this  represents  the  first  swing,  the  next  cycle  would  be 
the  next  complete  swing.  The  time  for  each  of  those  is 
known  as  the  period  of  motion. 

Q.  You  have  testified  that  only  part  of  this  oscillatory 
diagram  applies  to  the  circuit  in  Figure  1,  because  of  the 
action  of  the  tube  2  ?  A.  When  the  tube  is  connected  to  it. 

Q.  Is  there  a  corresponding  condition  in  the  pendulum  ? 
A.  Do  you  mean  could  one  fix  thing  so  that — 

Q.  (Interposing)  Yes,  would  you  please  fix  them  so  you 
would  have  that  condition?  A.  Suppose  if  we  do  the 
same  thing  that  the  tube  does.  The  pendulum  i=>  started, 
and  when  it  gets  here,  it  is  stopped.  That  process  takes 
place  in  the  circuit  including  the  tube.  Then  the  charge 
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from  the  battery  starts  the  process  over  again.  It  is  stopped 
at  the  end  of  the  swing. 

Q.  Now,  even  though  that  pendulum  is  stopped  at  the 
end,  at  every  half  cycle,  is  that  pendulum  clearly  os- 

58  dilatory?  A.  I  can  only  repeat  that  as  we  have 
used  the  word,  the  oscillatory  nature  of  the  pendu¬ 
lum  is  independent  of  the  external  things  we  do  to  it.  It 
depends  on  its  characteristics  and  not  on  the  outside  things 
imposed  on  it. 

Q.  Is  that  your  own  use  of  the  term,  or  is  that  the  term 
employed  by  physicists  and  engineers  and  mathemati¬ 
cians?  A.  I  believe  it  is  common  terminology  and  use. 
The  dictionaries  seem  to  agree  on  that. 

Q.  I  would  like  to  turn  now  for  a  moment  to  Figure  9. 
What  is  the  distinction  between  the  oscillatory  condenser¬ 
discharging  circuit  you  have  described  in  Fig.  1  and  the 
corresponding  drcuit  in  Fig.  9?  A.  There  is  no  essential 
difference.  The  only  difference  which  strikes  one  upon  a 
casual  glance  at  this  is  the  insertion  of  this  schematic  sym¬ 
bol  149  for  a  resistance  connected  across  the  terminals  of 
the  condenser.  If  that  resistance  149  is  high  enough  in 
value,  such  as  would  be  used  in  a  protective  device,  then 
the  circuit  is  equivalent  to  the  other. 

Mr.  Rines:  I  shall  prove  later,  and  in  fact  the 
specification  in  the  record  shows,  that  these  two  cir¬ 
cuits  are  the  same.  The  resistance  149*is  a  mere  leak 
which  does  not  change  conditions. 

Q.  I  would  like  now  to  invite  your  attention,  not 

59  to  the  condenser-discharge  circuit,  but  to  the  con¬ 
denser-charging  circuit. 

Can  you  tell  me,  at  a  mere  glance  at  this  Fig.  9,  without 
even  reading  the  specification,  whether  the  circuit  which 
charges  this  condenser  26  is  or  is  not  oscillatory?  A.  As 
the  question  is  put,  I  would  suspect  that  the  circuit  is  os¬ 
cillatory. 
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Q.  Will  you  explain  why?  A.  The  reason  would  be  as 
follows: 

This  charging  circuit  between  electrode  6,  back  through 
this  26-149  condenser-resistance  combination,  back  through 
this  condenser  26,  around  to  electrode  4,  will  again  be  os¬ 
cillatory,  by  definition,  if  the  total  series  resistance  is  less 
than  the  critical  value  discussed  in  the  former  case.  And 
this  resistance  149  being  high  enough  in  value  for  this  type 
of  circuit,  usually,  in  other  words,  for  bleeder  resistances 
that  are  high  enough,  it  will  be  oscillatory.  It  is  conceiv-' 
able  one  might  make  a  non-oscillatory  circuit  out  of  it. 

Q.  Under  fantastic  conditions  you  spoke  of  before?  A. 
It  depends  on  the  application,  Mr.  Rines. 

Q.  I  would  like  again  to  read  the  claim  222  that  I  start¬ 
ed  out  with.  I  am  going  to  read  it  on  Fig.  1,  it  could  be 
read  on  Fig.  9: 

“In  combination,  a  luminescent  discharge  device 
60  having  a  control  electrode — ” 

that  is  your  outside  electrode  100 — 

“and  a  plurality  of  principal  electrodes — ” 
these  are  6  and  4, — 

“and  having  rectifying  characteristics, — ” 
and  you  have  read  the  specification  as  to  the  type  of  recti¬ 
fier  tube — 

“an  oscillatory  circuit  including  said  principal  elec¬ 
trodes, — ” 

the  circuit  from  the  anode  6,  through  the  condenser  26  and 
the  resistance  149  to  the  cathode  4, — 

“means  for  causing  a  surge  of  current  to  flow 
through  said  principal  electrodes, — ” 

I  won’t  go  into  that  now. 

“ — and  means  including  a  grid  controlled  discharge 
rectifier  tube — ” 

I  won’t  go  into  that  either. 

“—for  producing  an  initiating  surge  of  current  be- 
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tween  said  control  electrode  and  one  of  said  princi¬ 
pal  electrodes.” 

This  claim  contains  the  expression: 

“an  oscillatory  circuit  including  said  principal  elec¬ 
trodes,”  6  and  4. 

May  I  have  your  conclusion?  Does  Fig.  1  or  does  it  not 
disclose  an  oscillatory  circuit  including  said  princi- 
61  pal  electrodes?  A.  It  does  disclose  an  oscillatory 
circuit  including  those  electrodes  as  terminals. 

The  Court:  We  will  take  a  five-minute  recess. 

(Thereupon  a  short  recess  was  taken.) 


The  Court:  You  may  come  back,  Dr.  Frank. 

Mr.  Reynolds:  Shall  I  proceed? 

The  Court:  Yes,  sir. 

CROSS-EXAMINATION  by  Mr.  Reynolds: 

Q.  Is  it  your  testimony  that  any  system  which  has  a  ten¬ 
dency  to  oscillate  is  an  oscillatory  system?  A.  My  testi¬ 
mony  is  that  if  a  certain  relations  among  the  physical  con¬ 
stants  of  the  system  are  such  that  it  will  perform  free 
oscillations  when  left  alone,  it  is  oscillatory.  Tendency  is 
a  rather  vague  word. 

Q.  Can’t  you  answer  the  question  as  it  was  asked?  A. 
Well,  if  you  press  me  for  an  answer  to  the  question  exactly 
as  worded,  I  would  say  not  necessarily. 

The  Court :  You  would  say  what? 

The  Witness:  Not  necessarily. 

By  Mr.  Reynolds : 

Q.  Your  testimony  is  that  that  mechanical  pendulum 
which  you  have  there  is  oscillatory  even  as  it  hangs 
62  right  now,  is  that  right?  A.  Yes,  sir. 

Q.  Suppose  you  nailed  it  to  the  board,  would  it 
still  be  oscillatory?  A.  Would  what  be  oscillatory? 

Q.  The  pendulum?  A.  The  pendulum.  Yes,  the  pen- 
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dulum  alone,  yes.  Tlie  pendulum  plus  nail,  no,  because  the 
pendulum  plus  nail  is  the  pendulum  plus  external  elements, 
and  I  believe  I  stated  when  external  elements  were  im¬ 
posed,  the  oscillations  need  not  take  place.  It  might  be  made 
impossible. 

Q.  You  wouldn’t  say,  then,  that  the  pendulum  with  the 
nail  constituted  an  oscillatory  system,  would  you?  A.  Not 
if  the  nail  is  included  in  the  system.  It  is  a  question  of  how 
much  you  count  as  the  system. 

Q.  Did  you  testify  that  you  could  make  an  oscillatory 
system  non-oscillatory  by  varying  the  resistance?  A.  Yes, 
sir. 

Q.  Isn’t  that  change  in  resistance  an  external  factor? 
A.  Not  if  one  means  by  the  change  in  resistance  the  change 
in  the  value  of  one  of  the  circuit  elements  which  describes 
the  system.  We  were  talking  of  a  system  which  is  de¬ 
scribed  by  three  numbers,  an  inductance,  a  resistance  and 
a  capacitance.  And  the  statement  was  that  if  the  resistance 
were  below  a  critical  value  it  was  an  oscillatory  circuit. 

If  it  exceeded  that  value  or  was  equal  to  it,  it  was 
G3  non-oscillatory.  To  replace  the  resistance  shown  as 
“R”  by  one  which  is  1000  times  as  big  would  still 
leave  me  with  a  series  electric  circuit  containing  three  ele¬ 
ments,  a  resistance,  a  capacitance,  and  an  inductance.  It 
is  a  question  of  whether  you  talk  about  the  added  resist¬ 
ance  internal  or  external  to  the  circuit. 

Q.  Well,  you  could  take  an  oscillatory  system  and  add 
a  resistance  and  make  a  non-oscillatory  system,  is  that 
right?  A.  Yes,  the  new  system  could  be  non-oscillatory. 
That  is  correct. 

Q.  Well,  now —  A,  (Interposing)  The  original  system 
would  preserve  its  behavior  when  alone,  however. 

Q.  Suppose  you  increase  resistance  by  heating  it  in¬ 
stead  of  actually  adding  another  element.  You  would  get 
the  same  result,  would  you  not?  A.  That  is  correct,  sir. 

Q.  In  that  case  your  non-oscillatory  system  is  merely 
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an  oscillatory  system  which  is  prevented  from  oscillating 
by  the  heat,  is  it  not?  A.  No.  Prevented — no,  it  has  been 
changed  into  a  non-oscillatory  circuit  by  changing  the  mag¬ 
nitude  of  one  of  its  parameters,  the  resistance  parameter. 

Q.  Doesn’t  it  still  have  a  tendency  to  oscillate? 

64  A.  You  remember  how  I  answered  your  first  ques¬ 
tion. 

Q.  Now  answer  this  one.  A.  I  am  afraid  I  would  like 
to  answer  it  by  asking  an  exact  definition  of  the  word  ten¬ 
dency.  Then  I  will  answer. 

Q.  Construe  it  the  way  you  think  it  is  construed  in  the 
application  here.  A.  Well,  as  I  stated  here,  I  take  the 
meaning  of  the  word  from  the  preceding  sentence  which 
says  that  the  discharge  “would  be  oscillatory”  except  for 
the  presence  of  the  rectifying  action  of  the  tube.  Then, 
following  that  it  states  “This  oscillatory  tendency,”  re¬ 
ferring  to  the  previous  sentence.  In  that  case,  the  word 
has  a  meaning,  that  is  right.  It  describes  the  oscillatory 
nature  of  the  circuit  external  to  the  tube,  prior  to  the  in¬ 
sertion  of  the  tube.  Those  two  sentences,  it  seems  to  me, 
must  make  sense  only  together. 

Q.  Then,  is  this  your  position?  An  oscillatory  system 
which  is  prevented  from  oscillating  by  a  rectifier  is  still  an 
oscillatory  system,  is  that  right?  A.  Yes,  sir. 

Q.  But  an  oscillatory  system  which  is  prevented  from 
oscillating  by  an  added  resistance  is  not  an  oscillatory  sys¬ 
tem,  is  that  it?  A.  If  by  the  added  resistance  there 

65  is  a  change  of  its  internal  constitution,  yes,  sir.  It 
is  a  matter  of  terminology.  What  is  the  system? 

When  you  say  an  oscillatory  system,  one  must  define  the 
system,  limit  it.  If  the  system  means  the  series  combina¬ 
tion  of  resistance,  capacitance  and  inductance,  yes.  If  the 
svstem  means  the  whole  business,  it  is  another  system. 

Q.  I  don’t  believe  you  have  answered  the  question  yet. 
A.  I  am  sorry. 

Q.  Is  an  oscillatory  system  which  is  prevented  from  os¬ 
cillating  by  the  insertion  of  a  rectifier,  is  that  an  oscilla- 
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tory  system  or  non-oscillatory  system?  A.  The  original 
system? 

Q.  The  system  with  the  rectifier  in  it.  A.  Oh,  the  sys¬ 
tem  with  the  rectifier.  That  is  non-oscillatory. 

Q.  Is  non-oscillatory?  A.  With  the  rectifier  in  it. 

Q.  Doesn’t  the  system  in  Figure  1  of  the  Edgerton  ap¬ 
plication  have  a  rectifier  in  it?  A.  The  system,  yes,  but 
not  as  I  read  the  circuit  which  was  described. 

Q.  The  circuit  includes  the  rectifier,  doesn’t  it?  A.  The 
circuit  external  to  the  tube. 

Q.  The  circuit  that  is  described  there,  the  application 
says: 

66  “The  condenser  discharge  through  the  mercury 
vapor  lamp  2  would  be  oscillatory  except  for  the  fact 
that  the  tube  2  is  a  rectifier  and  allows  current  to 
flow  only  from  the  anode  6  to  the  cathode  4.” 

The  one  you  refer  to  there  includes  a  rectifier,  does  it 
not?  A.  There  is  no  reference  to  any  circuit  in  the  sen¬ 
tence  which  says  “condenser  discharge.” 

Q.  The  condenser  would  have  to  discharge  through  a 
circuit,  wouldn’t  it?  A.  Yes,  that  is  correct,  the  condenser 
would  have  to  discharge  through  something. 

Q.  And  the  circuit  through  which  the  condenser  dis¬ 
charges  there  includes  a  rectifier,  does  it  not  ?  A.  In  the — 
the  closed  circuit  does,  yes. 

Q.  And  that  rectifier  prevents  oscillation,  does  it  not? 
A.  Of  the  current,  not  of  the  voltage. 

Q.  Therefore  that  is  a  non-oscillating  circuit,  isn’t  it? 
A.  It  is  a  circuit  to  which  the  definition — the  circuit  in¬ 
cluding  the  rectifier  tube  is  a  circuit  to  which  these  defini¬ 
tions  do  not  apply,  since  the  resistance  is  not  con¬ 
stant. 

67  Q.  Is  that  circuit  through  which  the  condenser 
discharges  oscillatory  or  non-oscillatory,  in  your 

opinion?  A.  I  can’t  answer  that  question  unless  we  re¬ 
define  the  word  oscillatory. 
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Q.  You  have  been  using  it  right  along.  Don’t  you  know 
what  it  means?  A.  I  did  use  it  for  a  circuit  which  has 
constant  co-efficients,  “R.”  “L.”  and  “C.”  or  the  corres¬ 
ponding  constants,  I  was  going  to  say  physical  constants 
on  a  pendulum.  If  you  have  a  nonlinear  device,  such  as  a 
rectifier,  one  can  equally  say  that  that  circuit  has  oscilla¬ 
tory  properties,  or  that  it  has  some  properties  that  are  non- 
oscillatory.  Certainly  the  reversal  of  sign  of  charge  on  the 
condenser  is  of  the  same  sort  that  happens  in  a  free  oscilla¬ 
tion.  The  absence  of  a  complete  cycle  of  current  flow  is  the 
thing  that  typifies  a  non-oscillating  procedure.  Those 
things  are  mixed  up  and  complicated  because  of  the  nature 
of  the  rectifier  action.  I  think  the  point  is,  would  the  dis¬ 
charge  be  altered  if  one  changed  the  “R.”,  “L.”  and  “C.” 
relations  in  the  external  circuit.  And  the  answer  is  it 
would,  and  we  have  simply  chosen — I  have  simply  chosen, — 
to  define  the  oscillatory  character  of  that  circuit  in  terms 
of  the  relations  among  resistance,  capacitance  and  induct¬ 
ance  of  the  external  circuit.  With  the  same  rectifier,  it  is 
possible  to  choose  different  values  of  “L.”,  “C.” 
68  and  “R.”  to  make  the  action  of  the  circuit  entirelv 
different.  Now,  if  one  says  it  is  non-oscillatory  in 
part,  that  is,  one  might  define  it  by  the  circuit  behaving 
differently;  and  I  believe  in  reading  this:  “helps  to  deion¬ 
ize  the  tube,”  that  the  language  was  chosen  to  describe  that 
oscillatory  behavior. 

Q.  Mr.  Rines  asked  you  if  that  circuit  was  oscillatory, 
you  said  yes,  didn’t  you?  A.  I  was  extremely  careful, 
sir,  to  say  the  circuit,  one  of  whose  terminals  is  electrode 
6  comprising  lead  10,  condenser  26,  lead  8,  back  to  electrode 
4.  That  circuit  is  oscillatory,  because  is  satisfies  this  rela¬ 
tion. 

Q.  But  it  includes  the  rectifier  which  prevents  it  from 
oscillating,  is  that  right?  A.  When  a  rectifier  is  inserted, 
then  the  current  flowing  through  the  circuit  is  different 
than  if  the  rectifier  was  not  inserted,  that  is  correct. 
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Q.  You  say  “When  it  is  inserted.”  It  is  always  there 
in  that  circuit,  isn’t  it?  A.  The  description  of  a — am  I  to 
understand  one  is  not  allowed  to  talk  about  a  part  of  a 
circuit  as  a  circuit? 

Q.  I  wish  you  would  just  answer  the  question,  if  you 
understand  it.  A.  That  is  my  difficulty ;  because,  if  I  under¬ 
stand  you  correctly,  we  could  not  talk  about  any  part 

69  of  this  diagram,  but  only  about  the  whole  diagram 
and  the  complete  coupled  state  of  the  whole  system; 

in  which  it  would  be  impossible  to  talk  about  a  charging 
circuit  or  discharging  circuit.  They  are  coupled  together. 

Q.  I  am  talking  about  the  circuit  through  which  the 
condenser  discharges  through  two  electrodes.  That  is  what 
you  are  talking  about,  isn’t  it?  A.  I  am  talking  about  the 
circuit  of  which  the  condenser  26  is  a  part  and  the  leads  8 
and  10  connecting  that  condenser  to  the  terminals  of  a 
vacuum  tube  or  rectifier  2. 

Q.  That  circuit  also  includes  electrodes,  doesn’t  it?  A. 
Electrodes  4  and  6,  yes. 

Q.  And  electrodes  constitute  a  rectifier,  don’t  they?  A. 
Not  the  electrodes,  no,  sir. 

Q.  Doesn’t  the  application  say  that  the  tube  2  is  a  recti¬ 
fier?  A.  The  tube  is  a  rectifier.  The  electrodes  alone  do 
not  constitute  a  rectifier. 

Q.  That  circuit  we  have  been  talking  about  always  in¬ 
cludes  a  rectifier,  doesn’t  it?  A.  The  circuit  about  which 
you  and  I  have  been  talking? 

Q.  Sure.  A.  The  one  you  are  talking  about  includes  a 
rectifier,  yes,  as  \  understand  it. 

70  Q.  The  current  never  oscillates  in  that  circuit, 
does  it?  A.  The  current  never  reverses  itself  in 

that  circuit. 

Q.  Does  the  current  ever  oscillate  ?  A.  Will  you  define 
the  meaning  of  the  word  for  me  if  the  word  is  to  be  used 
when  one  has  such  a  periodic  current? 
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Q.  You  understood  what  the  word  meant  when  Mr.  Rines 
was  discussing  it.  A.  I  defined  the  word.  I  defined  the 
word  by  the  relations. 

Q.  All  right.  Use  that  same  definition.  A.  The  same 
definition  does  not  apply.  I  haven’t  defined  it  for  a  non¬ 
linear  circuit. 

Q.  I  am  talking  about  the  same  circuit  Mr.  Rines  was 
talking  about. 

Mr.  Rines:  May  I  help?  We  can  keep  on  for  an 
hour.  I  believe  the  witness  means  by  “non-linear” 
that  this  tube  2  is  a  non-linear  device  to  which  this 
definition  doesn’t  apply,  that  the  rest  of  the  circuit 
is  linear,  between  the  anode  6  and  cathode  4,  to  which 
the  definition  does  apply.  I  am  afraid  you  don’t 
understand  each  other.  This  tube  2  is  a  non-linear 
device.  The  witness  says  the  definition  does  not  ap¬ 
ply  to  that  sort  of  circuit,  is  that  correct? 

The  Witness :  That  is  so. 

The  Court :  I  think  the  important  thing  is  for  the 
71  witness  to  take  the  question  which  Mr.  Reynolds  has 
and  answer  it  in  relation  to  the  circuit  he  is  talking 
about. 

The  Witness :  Yes,  sir,  that  is  what  I  tried  to  do. 

By  Mr.  Reynolds: 

Q.  Let  us  start  again.  Mr.  Rines  asked  you,  I  believe, 
if  the  Fig.  1  of  the  Edgerton  application  disclosed  a  non- 
oscillatory  circuit  through  the  electrodes  and  tube  2,  and 
you  said  yes,  is  that  right?  A.  I  didn’t  understand  him 
to  say  “through.” 

Q.  Well,  a  non-oscillatory  circuit  which  includes  the 
electrodes  and  tube.  A.  An  oscillatory  circuit? 

Q.  I  beg  pardon?  A.  Yes,  I  said  “yes”  to  that.  I 
can  pick  out  an  oscillatory  circuit  connected  to  the  elec¬ 
trodes  4  and  6. 

Q.  In  that  circuit  which  you  say  is  oscillatory  there  is 
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never  actually  an  oscillation  of  current,  is  there?  A.  Of 
current,  yes. 

Q.  The  Edgerton  application  contains  a  sentence  which 
has  been  read  before.  It  says : 

“The  condenser  discharge  through  the  mercury 
vapor  lamp  2  would  be  oscillary  except  for  the  fact 
that  the  tube  2  is  a  rectifier.” 

You  will  agree  that  means  it  actually  is  not  oscillary, 
won’t  you? 

72  Q.  That  is  right?  A.  Yes,  sir. 

Q.  Isn’t  voltage  one  of  the  characteristics  of  the 
discharge?  A.  Yes. 

Mr.  Reynolds:  That  is  all. 

RE-DIRECT  EXAMINATION  by  Mr.  Rines: 

Q.  You  have  made  a  distinction  between  current  and 
voltage?  A.  Yes,  sir. 

Q.  And  you  have  said,  even  considering  the  whole  cir¬ 
cuit,  including  the  tube  2, — which  I  haven’t  considered, — 
the  current  does  not  oscillate  through  that  whole  circuit. 
What  about  the  voltage?  A.  The  voltage,  upon  the  con¬ 
denser  reverses  sign;  and,  in  the  sense  of  oscillatory  re¬ 
ferring  to  reversals  of  sign,  the  voltage  is  oscillatory,  it 
does  reverse.  What  characterizes  the  non-linear  character 
is  that  the  current  and  voltage  do  not  behave  the  same  way. 
In  a  linear  device  thev  would  have  to. 

Q.  The  voltage  in  this  circuit,  where  you  say  the  cur¬ 
rent  does  not  oscillate,  does  the  voltage  oscillate  or 

73  doesn’t  it?  A.  In  the  sense  of  reversing  its  sign  the 
voltage  does  oscillate  across  the  condenser.  The 

voltage  actually  goes  from  plus  to  minus. 

Q.  You  also  made  a  statement  which  I  was  very  much  in¬ 
terested  in.  If  you  change  the  nature  of  the  resistance,  the 
capacitance  and  the  inductance  in  your  circuit,  you  get  a 
different  sort  of  circuit?  A.  Different  behavior. 
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Q.  Will  you  please  explain  tliat  difference  of  behavior? 
A.  As  I  see  it,  the  difference  in  behavior  would  be  simply 
this:  Starting  with  a  charged  condenser  which  discharges 
into  the  tube,  if  the  resistance  exceeded  the  critical  resist¬ 
ance,  the  voltage  of  your  condenser  would  drop  to  zero,  and 
would  not  reverse  in  sign,  because  of  the  nature  of  the 
constants  external  to  the  tube.  As  I  have  indicated  in  this 
diagram,  the  constants  satisfy  the  oscillatory  condition  for 
a  series  circuit.  Then  the  voltage  on  your  condenser,  once  a 
discharge  is  initiated,  actually  goes  from  plus  to  zero,  re¬ 
verses  and  builds  up  in  the  opposite  direction,  the  discharge 
to — 

Q.  (Interposing)  Do  you  find  that  disclosed  in  that 
paragraph  on  pages  8  to  9  of  the  specification  ?  A.  It  says : 

“This  oscillatory  tendency  is  useful,  however, 
since  it  assists  in  preventing  a  continuous  flow  of 
74  current — .” 

It  is  implied  in  that. 

Q.  Would  the  description  contained  in  that  paragraph  be 
the  same  if  the  circuit  between  the  anode  6,  through  the  con¬ 
denser  26,  to  the  cathode  4,  were  not  oscillatory?  A.  Then 
this  condition  would  not  apply. 

Q.  Then  there  is  a  utility  in  having  that  circuit,— or, 
as  Mr.  Reynolds  put  it,  that  part  circuit, — there  is  utility 
in  having  that  oscillatory,  even  though  it  doesn’t  oscillate? 
A.  Yes,  sir. 

Q.  Please  tell  us  what  the  utility  is.  A.  The  utility  is 
described  in  a  sentence  on  page  9.  It  provides  that : 

“A  negative  voltage  is  thus  put  on  the  anode  6 
which  helps  to  deinoize  the  tube.” 

Q.  How  do  you  get  that  in  your  oscillatory  circuit  ?  What 
produces  that  negative  voltage?  A.  What  produces  it? 

Q.  Yes.  A.  During  the  part  of  the  cycle,  and  only  dur¬ 
ing  that  part,  for  which  the  tube  is  conducting,  this  equa¬ 
tion  holds;  for  the  tube  has  negligible  resistance,  during 
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the  conducting  part  of  its  cycle,  and  during  that  part  the 
charge  of  the  condenser  goes  from  plus  to  minus,  and 

75  at  this  stage  deionization  takes  place.  The  tube 
stops  conducting,  and  this  process  is  interrupted  at 

that  point. 

Q.  Would  that  condition  take  place  in  the  event  that 
circuit  were  non-oscillatory?  A.  If  that  circuit  were  non- 
oscillatory  the  charge  on  the  condenser  would  decay  as 
shown  in  curve  II,  and  the  tube  would  conduct  continuously. 

Q.  I  am  afraid  Mr.  Reynold’s  questions  were  directed, 
not  to  the  oscillatory  conditions,  but  rather  to  the  oscillating 
conditions;  and  you  admit  that  the  whole  circuit  does  not 
oscillate,  even  though  the  part  circuit  is  oscillatory.  Do  I 
correctly  understand  your  testimony?  A.  Yes. 

Q.  I  am  going  to  ask  you  as  a  physicist,  engineer,  scien¬ 
tist,  what  language  you  would  have  applied  to  describe  this 
useful  tendency  you  have  experienced;  what  language  you 
would  use  to  describe  this  circuit  that  we  have  used  the  term 
“oscillatory”  for?  A.  In  scientific  terminology  the  only 
way,  unique  way  of  describing  that  would  be  in  writing  such 
symbols.  That  is  unique  and  no  one  can  quarrel  with  that. 
The  best  approach  in  the  English  language  to  that  inequal¬ 
ity  is  the  word  “oscillatory”. 

•>  *> 

Q.  Leaving  out  Mr.  Reynolds  and  me,  who  are  only  law¬ 
yers,  what  term  would  you  use  in  speaking  to  scien- 

76  tists,  physicists,  engineers,  electricians,  to  describe 
what  you  have  termed  the  oscillatory  nature  of  that 

circuit  from  the  anode  6  to  the  cathode  4?  A.  In  ordinary 
conversation  I  believe  I  would  use  “oscillatory”. 

Mr.  Rines:  That  is  all. 

RE-CROSS  EXAMINATION  by  Mr.  Reynolds : 

Q.  Would  you  say  a  circuit  might  be  oscillatory  as  to 
voltage  and  non-oscillatorv  as  to  current?  A.  If  it  is  non¬ 
linear,  yes. 

Q.  Suppose  you  take  that  pendulum  there  and  hold  it 
up  to  the  right.  A.  Your  right? 
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Q.  And  let  it  swing  to  the  other  side  and  catch  it  before 
it  starts  back,  is  that  an  oscillation  in  your  understanding? 
A.  Piece  of  an  oscillation. 

Q.  It  is  not  an  oscillation,  though,  is  it?  A.  How  much 
does  one  have  to  have  to  have  an  oscillation? 

Q.  I  am  asking  you  the  question.  A.  If  oscillation  de¬ 
scribes  a  reversal  in  direction,  then  this  has  performed  a 
part  of  an  oscillation.  Frankly,  I  just  don’t  know  the 
answer  to  your  question. 

77  Q.  Does  the  operation  as  you  understand  it  ordi¬ 
narily  mean  a  back  and  forth  movement?  A.  In¬ 
definitely. 

Q.  No.  No,  but  moves  in  the  opposite  direction.  A. 
Yes,  involves  a  movement  in  opposite  directions,  yes,  sir. 
Mr.  Reynolds:  That  is  all. 

RE-DIRECT  EXAMINATION  by  Mr.  Rines : 

Q.  How  many  cycles  do  you  have  to  have  in  your  curve 
to  make  an  oscillatory  condition?  A.  My  answer  will  re¬ 
define  the  word  oscillatory.  One  should  be  enough. 

Q.  That  is,  if  you  have  just  one  cycle,  it  is  oscillatory  ? 
A.  May  I  answer  it  also  that  if  one  has  no  reversal  of  sign, 
it  is  not  oscillatory. 

Q.  Even  in  half  a  cycle,  don’t  you  have  a  reversal  in 
sign?  A.  Yes,  but  that  does  not  necessarily  imply  oscilla¬ 
tory. 

Q.  In  the  circuit  we  have  spoken  of,  you  have  an  oscil¬ 
latory  condition,  irrespective  of  the  number  of  cycles  that 
you  had,  don’t  you?  A.  Yes. 

78  Mr.  Rines:  That  is  all. 

Mr.  Reynolds:  That  is  all. 

(Witness  excused.) 

Mr.  Rines:  I  would  like  to  call  my  next  witness* 
Thereupon — 
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HAROLD  E.  EDGERTON,  the  plaintiff,  called  as  a  wit* 
ness  in  liis  own  behalf,  being  first  duly  sworn,  was  examined 
and  testified  as  follows: 

Direct  Examination  by  Mr.  Rines: 

Q.  Please  state  your  name,  Dr.  Edgerton.  A.  Harold 
E.  Edgerton,  Associate  Professor  of  Electrical  Engineer¬ 
ing,  Massachusetts  Institute  of  Technology. 

Q.  1  wish  you  would  give  also  a  little  background  of  your 
training  and  experience.  A.  I  was  trained  in  electrical 
engineering  at  the  University  of  Nebraska,  and  after  spend¬ 
ing  a  year  in  the  General  Electric  Company  in  Schenectady, 
I  went  to  M.  I.  T.  for  graduate  work.  Since  that  time  I 
have  been  on  the  staff  of  the  Institute. 

Q.  I  think  you  are  rather  modest,  Dr.  Edgerton.  Would 
you  tell  the  Court  just  who  you  are,  and  what  you  have  done 
in  the  past,  and  let  us  have  some  background  of  your  past? 

A.  In  the  first  part  of  my  professional  life  I  was 
79  particularly  interested  in  electrical  machinery.  Af¬ 
ter  going  to  Cambridge  I  became  interested  in  elec¬ 
tronic  devices,  particularly  those  which  were  useful  for 
studying  rapid  motions. 

This  type  of  work  led  into  high  speed  photography,  and 
the  many  different  ways  in  which  it  is  used  for  obtaining 
scientific  and  engineering  knowledge. 

Q.  Have  you  any  degrees?  What  are  they?  A.  Yes, 
I  have  a  Bachelor  of  Science  Degree  from  the  University  of 
Nebraska,  Master  of  Science  and  Doctor  of  Science  from 
M.  I.  T. 

Q.  I  find  here  a  statement  to  the  effect  that  you  were 
honored  on  one  occasion  “for  the  stroboscope,  which  has 
revolutionized  speed  photography”.  Would  you  just  say 
a  word  about  that?  A.  You  mean  about  that  award? 

Q.  What  was  the  occasion  of  your  being  honored  “for 
the  stroboscope,  which  has  revolutionized  speed  pliotog- 
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raphy”?  A.  I  have  sort  of  forgotten  about  it.  It  was  an 
award  in  New  England. 

Q.  Have  you  done  any  work  with  speed  photography? 
A.  Yes,  I  have. 

Q.  About  when  did  your  interest  in  this  begin?  A.  It 
started  about  1928,  or  1929,  and  has  continued  to  the  present 
time. 

80  Q.  Did  you  keep  your  discoveries  secret?  A.  No. 
Q.  Just  what  did  you  do  to  publicize  them?  A. 

Well,  at  various  times  there  were  articles,  demonstrations 
and  various  other  matters  portraying  the  things  that  had 
been  learned,  to  other  people. 

Q.  Demonstrations  before  whom?  A.  A  great  many 
visitors  at  our  school,  and  also  in  connection  with  class 
work  at  numerous  times. 

Q.  Did  you  make  any  demonstrations  outside  your 
school?  A.  Yes,  in  connection  with  technical  papers. 

Q.  Before  what  bodies,  as  an  illustration?  Give  me  two 
or  three  bodies  before  whom  you  have  illustrated  these 
things.  A.  Electrical  engineers,  chemical  engineers,  groups 
of  that  type. 

Q.  And  you  state  you  had  some  papers?  A.  Yes. 

Q.  Papers  that  you  read  or  wrote  on  the  subject?  A. 
Yes,  they  were  presented  in  oral  form,  and  they  were  also 
printed  in  the  transactions  of  those  various  organizations. 

Q.  Did  you  publish  one  or  two  papers,  or  dozens,  or 
what?  A.  There  were  quite  a  few  over  a  number  of 
years. 

81  Q.  You  filed  an  application  back  in  1933,  and  I 
told  the  Court  this  morning  about  interferences  with 

other  parties.  Do  you  know  whether  you  preceded  these 
other  parties  in  making  these  inventions,  or  did  they  pre¬ 
cede  you?  A.  I  preceded  them. 

Q.  I  would  like  to  have  you  explain  to  the  Court  just 
what  the  circuit  diagram  in  Fig.  1  of  this  application  cov- 
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ers,  and  in  doing  so,  will  yon  also  go  from  Pig.  1  to  an 
actual  piece  of  apparatus  to  make  that  plain? 

The  Witness:  Can  you  see,  your  Honor? 

The  Court:  Yes,  I  can  see. 

The  Witness :  Fig.  1  represents  the  electrical  cir¬ 
cuit  for  producing  stroboscopic  flashes  of  light.  Con¬ 
denser  26  is  charged  electrically  from* a 'battery  102. 
The  energy  in  the  condenser  26  produces  the  flash 
of  light,  as  it  discharges  very  suddenly  through  the 
tube  2.  The  part  of  the  circuit  to  the  right  of  this 
diagram  shows  an  amplifier  circuit  used  for  causing 
the  flash  of  light  to  occur  at  the  desired  time.  In 
Pig.  1,  the  thyratron  trigger  tube  140  is  caused  to 
flash  at  intervals  of  time  determined  by  an  oscillator 
62 ;  so  that,  once  per  cycle,  you  get  a  flash.  The  trig¬ 
gering  through  the  tube  140  produces  a  flash  of  light 
once  per  cycle. 

By  Mr.  Bines: 

Q.  May  I  help  you,  Dr.  Edgerton,  please  ?  I  think 
82  you  are  going  too  fast.  You  have  got  condenser  26 
here.  A.  Yes. 

Q.  You  say  you  charge  it?  A.  Yes. 

Q.  What  causes  the  charge  in  that  condenser?  A.  The 
condenser  is  connected  to  a  source  of  power,  in  this  case 
a  battery. 

Q.  102?  A.  Yes. 

Q.  You  connect  battery  102  to  the  condenser  to  charge 
it?  A.  Yes. 

Q.  Then  you  say  what  happens  to  the  charge  of  that 
condenser?  A.  It  is  suddenly  discharged  through  the 
flash  tube.  i 

i 

Q.  Through  the  tube?  A.  Yes.  i 

Q.  What  happens  then?  A.  It  is  then  charged  again 
from  the  battery. 
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Q.  And  then  after  the  charge,  what  happens  in  the  tube, 
you  would  say  yon  get  a  flash  of  light  ?  A.  Yes. 

Q.  Would  you  demonstrate  that  part,  please?  A.  Yes. 
Q.  The  charge  of  the  condenser  makes  the  flash  as  it 

83  is  discharged?  A.  This  is  an  exhibit  that  has  been 
connected  up  exactly  in  the  same  way  as  this  dia¬ 
gram.  Perhaps.vou  would  like  to  come  down. 

The  Court:  It  is  all  right.  I  can  see  right  here. 
The  Witness:  It  has  an  oscillator  here  that  con¬ 
trols  the  rate.  The  oscillator  is  on  the  floor,  con¬ 
trolling  the  rate  and  number  of  times  per  second  this 
thing  flashes. 

By  Mr.  Bines : 

Q.  At  each  flash  the  condenser  discharges  through  that 
tube?  A.  Yes. 

Q.  And  the  discharge  of  the  condenser  produces  the 
flash?  A.  Yes. 

Q.  All  right.  That  is  all  of  that  for  the  present.  We 
have  got  to  the  stage  now  of  discharging  the  condenser, 
and  discharging  it  through  the  tube  to  produce  a  flash. 

Does  the  mere  charging  of  the  condenser  before  the  dis¬ 
charge  through  the  tube —  A.  (Interposing)  The  dis¬ 
charge  needs  to  be  initiated  by  a  trigger  circuit. 

Q.  Will  you  describe  just  how  you  initiate  that  dis¬ 
charge,  after  you  have  charged  the  condenser?  How 
do  you  initiate  the  discharge  through  the  tube? 

84  A,  A  smaller  condenser,  usually  called  a  trip  con¬ 
denser,  No.  28,  is  also  charged  from  another  battery 

Fig.  101.  This  smaller  capacitor  28  discharges  through  the 
thyratron  tube  140  into  an  ignition  coil  36  which  starts  the 
discharge  in  the  flash  tube. 

Q.  That  is,  you  initiate  the  discharge  of  the  conden¬ 
ser  26  through  the  flash  tube  2  by  means  of  this  ignition 
coil  36?  A.  Yes. 
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Q.  How  do  you  get  that  ignition  current  into  that  coil? 
A.  A  surge  of  current  from  a  condenser  28  is  applied  to 
the  coil  36. 

Q.  To  the  condenser?  A.  From  the  other  condenser  is 
applied  to  the  primary  coil. 

Mr.  Rines:  Your  Honor,  I  would  like  very  much 
to  have  you  get  a  clear  picture  of  this  part  of  the  cir¬ 
cuit.  The  flashing  part  is  not  so  hard  to  understand. 
It  is  very  important  to  get  a  clear  understanding  of 
this  part  of  the  circuit  so  I  would  like  Dr.  Edgerton, 
if  you  would,  please,  to  go  through  the  whole  pro¬ 
cedure,  starting  with  the  charge  of  the  condenser 
28,  and  ending  up  with  the  initiation  of  the  exciting 
of  the  coil  36  and  the  rest. 

The  Witness:  All  right.  Condenser  28  is  charged 
85  electrically  from  a  battery  101  through  resistance  31. 

At  the  desired  moment,  in  this  case  whenever  the 
oscillator  voltage  reaches  a  certain  value,  a  stimulus  is  ap¬ 
plied  to  the  grid  50.  This  tube  140  acts  as  a  trigger  which 
uses  this  stored  energy  of  the  condenser  28  to  excite  the 
trip  coil  36. 

Q.  You  have  charged  the  condenser  28  from  the  'bat¬ 
tery  101  the  same  way  you  charged  the  condenser  26  from 
the  battery  102  ?  A.  Yes. 

Q.  Now,  you  explained  that  the  condenser  26  discharges 
through  the  tube  2  to  produce  the  flash  when  an  impulse  is 
placed  on  the  transformer  30.  What  causes  the  condenser 
28  to  discharge,  and  through  what?  A.  Condenser  28  is 
caused  to  discharge  by  a  signal  on  the  grid  of  the  thyratron 
140. 

Q.  Would  you  please  describe  the  thyratron  more  fully? 
A.  Thyratron  is  a  name  that  has  been  given  to  a  gas-filled 
rectifying  tube  which  has  a  grid  for  controlling  the  time 
at  which  the  discharge  is  started. 
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Q.  Will  you  point  to  it,  please,  on  the  diagram,  the 
grid  50?  A.  Grid  50. 

Q.  It  has  also  two  other  electrodes.  What  are 
those?  A.  It  has  a  plate  marked  52,  and  a  cathode 
marked  48. 

86  Q.  Why  do  you  employ  the  thyratron  in  this  cir¬ 
cuit  ?  A.  The  thyratron  is  employed  because  it  is  a 

tube  -which  can  handle  high-power  currents  that  are  neces¬ 
sary  for  the  rapid  excitation  of  the  trip  transformer  30. 

Q.  Now,  we  understand  the  charge  of  the  condenser  28 
from  the  battery  101.  Why  doesn’t  condenser  28  imme¬ 
diately  discharge  through  the  ignition  coil  36?  A.  It 
doesn’t  start  initially  due  to  the  fact  that  the  grid  50  is 
connected  so  that  it  will  be  negative  with  respect  to  the 
cathode  48,  and,  therefore,  cannot  start  by  itself. 

Q.  If  there  were  no  grid  50,  what  would  happen,  the 
circuit  being  otherwise  the  same  ?  A.  If  there  were  no 
grid  the  current  would  probably  flow  continuously,  depend¬ 
ing,  of  course,  on  the  nature  of  the  characteristics  of  the 
tube  without  a  grid. 

Q.  Through  where?  A.  From  the  power  supply  101 
through  the  ignition  transformer  coil  36. 

Q.  What  is  the  objection  to  having  power  flow  con¬ 
tinuously  in  that  way?  A.  Well,  if  it  flowed  continuously, 
then  the  condenser  28  would  not  charge  up. 

Q.  You  wouldn’t  get  these  flashes,  you  wouldn’t  get 
the  initiation  of  the  discharge  of  the  condenser? 

87  A.  I  wouldn’t  get  flashes. 

Q.  How  does  the  grid  50  operate  to  prevent  that 
continuous  operation?  A.  A  negative  charge  is  connected 
to  the  grid  50,  which  prevents  the  discharge  of  the  small 
condenser  28  into  the  coil  36. 

Q.  Can  you  explain  why  the  grid  50  does  that?  You 
have  spoken  of  a  negative  charge.  That  doesn’t  mean  very 
much  to  me  as  a  layman.  A.  The  grid  acts  as — it  repels 
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the  electrons  from  the  cathode  48  and  prevents  the  ioniza¬ 
tion  from  starting  in  the  tube  140. 

Q.  The  grid  50  prevents —  A.  Electrons  from  the 
cathode  48. 

Q.  Doing  what?  A.  From  reaching  the  plate  52. 

Q.  From  reaching  the  plate?  A.  Yes,  causing  ioniza¬ 
tion  of  the  tube  140. 

Q.  The  grid  prevents  electrons  going  from  the  cathode 
48  to  the  plate  52,  and  that  prevents  the  current  in  the 
coil  36?  A.  Yes. 

Q.  Now,  what  do  you  do  when  you  want  the  current  to 
go  through  the  coil  36?  A.  Then  the  potential  on  the 
grid  50  must  be  elevated  to  some  critical  value, 
88  at  which  value  the  electrons  from  the  cathode  48 
are  allowed  to  start  to  discharge  and  act  as  a  switch 
for  flashing  the  lamp  2. 

Q.  Then  you  have  a  thyratron  140,  the  grid  50  of  which 
prevents  the  flash  except  at  the  time  you  want  it  to  flash? 

'  A.  Yes. 

Q.  And  how  do  you  control  that  time?  A.  That  time  is 
controlled  in  Fig.  1  by  means  of  an  oscillator  62.  When¬ 
ever  the  voltage  in  the  oscillator  62  reaches  a  critical  value 
we  get  a  flash  of  light. 

Q.  Have  you  set  up  your  apparatus  with  the  thyratron 
140  included?  A.  Yes. 

Mr.  Rines:  If  your  Honor  please,  would  you  care 
to  see  this  apparatus?  I  would  like  to  have  your 
Honor  get  a  clear  picture. 

By  Mr.  Rines: 

Q.  Will  you  point  first  at  the  battery  101?  A.  We 
have  an  alternating  current  supply  which  acts  as  a  bat¬ 
tery,  supplying  power  to  the  terminals  corresponding  to 
this  picture. 

Q.  Where  is  resistance  33?  A.  This  resistance  here 
(pointing). 
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Q.  Where  is  resistance  31?  A.  31  is  shown  on  this 
(pointing). 

89  Q.  And  condenser  28?  A.  This. 

Q.  From  the  resistance  33  to  the  condenser  28,  do 
you  have  that  there?  That  is  one.  Where  is  the  other? 
Condenser  28  and  the  thyratron  140?  A.  It  connects 
through  this  thyratron. 

Q.  To  the  plate?  A.  Plate  through  this  coil. 

Q.  What  is  this  coil  (indicating)  ?  A.  It  is  coil  36. 

Q.  36.  Where  is  your  oscillator  62?  A.  The  oscillator 
we  have  on  the  floor  here. 

Q.  What  does  that  do?  A.  It  triggers  the  thyratron  at 
different  intervals  of  time. 

Q.  Then  you  have  a  connection  from  the  grid  50  to  this 
oscillator  62?  A.  Yes. 

Q.  Where  is  that?  A.  Through  this  wire  (pointing). 
Q.  That  transformer  controls  the  grid?  A.  Eight 
Q.  Can  you  demonstrate  just  the  operation?  A.  By 
changing  the  frequency. 

Q.  What  have  you  done?  A.  I  am  changing  the 

90  frequency  of  the  oscillator. 

Q.  You  sav  you  changed  the  frequency  of  your  os¬ 
cillator?  A.  Yes. 

Q.  The  number  of  impulses  you  put  through  the  trans¬ 
former?  A.  Yes. 

The  Court :  I  think  that  will  be  all  for  this  even¬ 
ing.  Will  you  gentlemen  be  back  at  10  o’clock  to¬ 
morrow  morning? 

(Thereupon,  at  3:55  o’clock  p.  m.,  an  adjournment 
was  taken  until  Tuesday,  February  12,  1946,  at  10 
o’clock  a.  m.) 
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91  Washington,  D.  C., 

Tuesday,  February  12,  1946. 

The  hearing  in  the  above-entitled  matters  was  resumed 
before  Hon.  F.  Dickinson  Letts,  Associate  Justice,  at  10 
o’clock  a.  m. 

Appearances : 

David  Rines,  Esq.,  (1  Federal  Street,  Boston,  Mass.)  * 
and 

Frank  W.  Dahn,  Esq.,  (Earle  Building,  Washington,  D. 

C.)  on  behalf  of  the  Plaintiff. 

E.  L.  Reynolds,  Esq.,  on  behalf  of  the  Commissioner  of 
Patents. 


93  PROCEEDINGS 

The  Court:  All  right,  Mr.  Rines,  you  had  a  witness, 
didn’t  you? 

Mr.  Rines :  Yes,  sir. 

Thereupon  HAROLD  E.  EDGERTON  resumed  the  wit¬ 
ness  stand  and  testified  further  as  follows : 

Direct  Examination — resumed : 

By  Mr.  Rines:  Yesterday  we  had  started  to  ex¬ 
plain  that  the  condenser  26,  which  is  charged  from 
battery  102,  is  then  discharged  through  the  flash  tube 
2  to  produce  a  flash,  and  gave  a  demonstration  of  not 
one  flash,  but  a  consecutive  succession  of  flashes, 
that  were  so  numerous  that  it  looked  as  if  the  tube  2 
was  glowing  all  the  time ;  but  they  were  merely  a  suc¬ 
cession  of  flashes,  the  condenser  26  discharging 
through  the  tube  2  to  produce  the  flash  and  then  be¬ 
coming  charged  again. 
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Now,  that  part  we  are  not  so  much  concerned  with 
as  another  part  which  is  very  important.  We  want 
to  explain  to  your  Honor  very  carefully  and  fully 
the  mechanism  that  initiates  each  flash  and  each 
charge  of  the  condenser  26  through  the  tube  2.  The 
testimony  thus  far  yesterday  is  that  the  transformer 
30  has  a  series  of  pulses  put  into  it.  I  don’t  know 
what  the  exact  rate  was,  but  this  is  the  fact ;  a  series 
of  pulses  to  enable  the  condenser  26  to  discharge 
94  through  the  tube  2;  the  condenser  26  charging  and 
discharging  continuously  from  the  battery  102,  but 
it  can’t  discharge  through  the  tube  2  until  we  get  the 
pulses  into  the  transformer  30. 

We  also  got  as  far  as  testifying  that  the  pulses 
through  the  transformer  30  are  obtained  from  the 
discharge  of  another  condenser  28.  This  condenser 
28  is  continuously  charging  from  another  battery 
101.  This  condenser  28  discharges  through  the  trans¬ 
former  30  to  produce  a  pulse;  and  there  are  these 
rapid  discharges  through  the  transformer  30  to  pro¬ 
duce  a  succession  of  pulses. 

We  also  got  as  far  as  explaining  that  the  con¬ 
denser  28  produces  these  sharp  pulses  in  cooperation 
with  a  tube  140,  called  a  thyratron. 

By  the  way,  Professor  Edgerton,  what  is  a  thyra¬ 
tron? 

A.  A  thyratron  is  a  rectifier  tube  with  grid  control. 

The  name  thyratron  was  given  to  this  tube  by  people  in 
the  General  Electric  Company.  The  name  was  derived  from 
the  Greek,  meaning  door  or  gate,  and  the  tube  is  used  as  a 
gate  to  hold  back  the  charge  of  electricity  until  the  desired 
instant  of  time.  The  grid  of  the  thyratron  tube  acts  as  a 
gate,  or  door,  to  prevent  the  start  of  the  discharge. 

The  Court:  What  is  the  grid? 
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The  Witness :  In  this  case,  it  is  a  metal  structure 
that  is  between  the  elements  of  tube,  and  it  acts,  shall 
we  say,  as  a  door,  so  that  you  can  prevent  operation 

95  of  the  tube  until  the  desired  instant. 

In  this  particular  Fig.  1  the  function  of  the  tube  is 
to  prevent  the  operation  of  the  circuit  until  the  os¬ 
cillator  or  some  other  stimulus  is  put  on  the  grid. 

By  Mr.  Bines : 

Q.  Does  that  mean  the  thyratron  is  well  known  in  the 
art?  A.  Yes,  sir,  it  is  well  known  now  and  it  is  used  by 
all  people  in  this  particular  field. 

Q.  How  long  has  the  name  been  well  known?  A.  As  I 
recall  it  started  about  1928  or  1929,  when  the  name  was 
originated. 

Q.  In  the  defendant’s  answer,  Paragraph  4,  I  find  the 
following: 

“Defendant  states  that  plaintiff  by  using  the  in¬ 
definite  term  *  thyratron’  in  certain  claims  of  his  appli¬ 
cation  failed  to  comply  with  the  requirements  of  Sec¬ 
tion  4888,  Revised  Statutes.” 

Is  that  thyratron  term  indefinite?  A.  No,  it  is  a  definite 
name ;  it  is  known  to  electrical  engineers. 

Mr.  Bines:  Your  Honor,  my  information  is  that 
the  word  “thyratron”  comes  from  the  Greek  “thur- 
os,”  meaning  door,  and  I  shall  have  this  witness  ex¬ 
plain  a  little  more  presently  just  how  this  grid  does 
act  like  a  door. 

96  lam  going  to  ask  Dr.  Edgerton  to  reproduce  on  the 
blackboard  the  primary  winding  36  of  this  transform¬ 
er  30,  and  then,  off  to  the  right,  will  you  reproduce 

l  this  condenser  28. 

I  am  not  going  to  ask  him  to  draw  a  battery  for 
charging  the  condenser.  I  think  your  Honor  under¬ 
stands  it  is  charged  from  a  battery. 
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By  Mr.  Bines : 

Q.  Now  you  have  testified  yesterday  that,  after  the  con¬ 
denser  28  is  charged,  it  discharges  through  the  primary 
winding  36  of  the  transformer  30  to  produce  a  pulse. 

Will  you  connect  the  circuit  and  show  how  that  is  done? 

(The  witness  draws  on  the  blackboard  with  chalk.) 

Q.  What  are  these  things  you  have  drawn  in  addition 
to  the  condenser  and  coil?  A.  I  have  drawn  a  control  tube 
140  in  series  with  the  condenser  28  and  the  coil  36. 

Q.  What  is  this  element?  A.  The  element  which  you 
point  out  is  the  plate  52  of  the  rectifier  tube  140. 

Q.  The  plate,  sometimes  known  as  an  anode?  A.  Yes. 

Q.  What  is  this?  A.  That  is  known  as  the  cathode  48. 

Q.  Will  you  please  show  the  cathode  to  his  Honor 
97  on  this  tube?  A.  The  cathode  48,  your  Honor,  is 
inside  the  tube,  attached  to  the  base.  It  is  at  the 
bottom  of  the  tube,  and  you  can  see  the  glow  on  the  fila¬ 
ment  heater. 

The  plate  52  is  at  the  top,  but  the  grid  50  completely  sur¬ 
rounds  it.  The  grid  50  also  extends  down  over  the  entire 
cathode  structure  to  prevent  starting  of  the  tube  until  the 
desired  instant. 

Q.  Please  point  to  the  grid.  A.  The  grid  is  the  cylin¬ 
drical  element  which  surrounds  and  separates  the  anode 
and  the  cathode. 

Q.  Now  have  you  on  your  diagram  shown  the  grid  as 
yet?  A.  No. 

Q.  You  have  shown  merely  the  anode  and  the  cathode? 
A.  That  is  right. 

Q.  What  did  you  say  is  a  thyratron?  A.  A  thyratron 
is  a  gas-filled  control  tube. 

Q.  Is  this  tube  (indicating  the  tube  drawn  on  the  black¬ 
board)  that  you  have  described  as  a  gas  tube?  A.  Yes,  it 
could  be. 
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Q.  What  do  you  mean  by  “gas  tube”?  A.  Well,  when 
gas  is  introduced  into  a  rectifier  tube,  it  changes  its  char¬ 
acteristics,  making  it  more  desirable  to  passing  large  cur¬ 
rents. 

Q.  What  kind  of  gas  ?  A.  This  particular  tube  is  filled 
with  mercury. 

98  Q.  Mercury  gas  or  vapor?  A.  Yes. 

Q.  Now  will  you  explain  how  you  get  the  pulse 
from  the  charged  condenser  28  through  the  coil  36  of  the 
transformer  30?  A.  The  pulse  is  produced  when  the  ener¬ 
gy  or  charge  in  the  condenser  28  is  suddenly  discharged 
through  the  primary  36  of  the  transformer  30. 

Q.  May  I  repress  the  use  of  the  grid,  for  the  time  being, 
that  you  have  just  drawn?  A.  Yes. 

Q.  We  have  a  gas  tube  with  the  anode  52  and  the  cathode 
48,  the  condenser  28,  and  the  coil  36. 

What  happens  in  that  circuit  after  the  condenser  28  is 
charged?  A.  The  energy  Would  discharge  through  the  rec¬ 
tifier  tube  140  into  the  coil  36. 

Q.  And  would  you  get  a  pulse?  A.  If  there  were  no 
grid  there  the  discharge  would  be  continuous  and  would 
not  come  in  surges. 

Mr.  Bines :  Again  on  that,  if  your  Honor  please, 
without  the  grid  50  the  charged  condenser  28  would 
give  a  continuous  current;  you  would  not  get  the 
pulses. 

By  Mr.  Bines : 

Q.  Now  will  you  please  introduce  the  grid  50? 

99  What  function  does  that  grid  perform?  A.  The 
grid  acts  as  a  device  to  prevent  starting  of  the  tube. 

As  the  name  of  the  tube  implies,  the  grid  acts  as  a  door  or 
Venetian  blind  which  can  be  opened  and  closed  electrically 
at  will.  In  this  particular  case,  for  instance,  the  grid  is  to 
prevent  starting  of  the  tube  until  the  desired  instant  of 

time.  H 
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Q.  Now  when  the  grid  or  door  is  closed,  what  is  the 
modification  of  the  function  that  you  have  described  in  this 
circuit?  A.  When  the  grid  is  closed,  the  tube  is  inactive 
and  there  is  no  functioning  of  the  circuit  whatsoever. 

Q.  That  is,  the  function  you  described  a  moment  ago  of 
the  condenser  28  discharging  continuously  through  the 
coil  36  no  longer  takes  place?  A.  No. 

Q.  The  grid  prevents  it,  the  door  is  shut?  A.  That  is 
right. 

Q.  Now  will  you  describe  to  his  Honor  how  you  open 
the  door  to  let  the  current  go  through?  A.  In  Fig.  1,  the 
grid  is  connected  to  an  external  oscillator.  When  the  oscil¬ 
lator  supplies  a  signal  at  each  cycle,  it  trips  or  opens  the 
tube  140,  causing  the  pulse  to  flash  the  lamp  2. 

Q.  Will  you  point  to  that  transformer  in  Fig.  1? 
100  A.  Yes,  that  transformer  is  No.  30,  Fig.  1. 

Q.  What  is  the  oscillator?  A.  The  oscillator  is 
62,  shown  at  the  bottom  of  Fig.  1. 

Q.  What  does  the  oscillator  do?  A.  The  oscillator  con¬ 
trols  the  flash  time  of  the  light. 

Q.  You  listened  to  the  testimony  of  Dr.  Frank  yester¬ 
day,  did  you  not?  A.  Yes. 

Q.  I  may  ask  you,  was  what  he  spoke  of  something 
brand  new  to  you,  something  you  had  never  heard  of  be¬ 
fore?  A.  No.  The  circuits  that  he  described  are  well 
known  to  electrical  engineers. 

Q.  How  long  have  you  known  them?  A.  Twenty  years 
or  so. 

Q.  Dr.  Frank  testified  that  he  has  written  a  number  of 
books.  Do  any  of  the  books  treat  of  these  things  he  spoke 
of?  A.  Yes,  he  has  material  of  this  type  in  books ;  in  fact, 
it  is  in  all  advanced  electrical  engineering  books,  textbooks. 

Q.  What  use  is  made  of  Dr.  Frank’s  books  that  treat  of 
that?  A.  They  are  used  in  teaching  engineering  and 
physics. 
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Q.  Now  you  have  mentioned  in  your  diagram  here  an 
oscillator. 

Yesterday  Dr.  Frank  spoke  of  two  circuits,  cir- 

101  cuits  oscillatory  and  circuits  not  oscillatory. 

Is  there  any  difference  between  your  oscillator  and 
his  testimony?  A.  By  oscillator,  in  this  connection  we  are 
speaking  of  a  circuit  which  produces  continuous  oscillations 
that  persist  indefinitely.  They  are  not  like  the  circuits 
which  were  described  yesterday,  which  all  decay  with  time, 
so  that  they  eventually  stop.  The  oscillator  we  use  in  com¬ 
bination  with  circuits  similar  to  this  in  connection  with  the 
vacuum  tubes,  that  continues  to  produce  the  alternating  cur¬ 
rent. 

Q.  I  believe  Dr.  Frank  made  very  plain  the  oscillatory 
condition  of  this  circuit  that,  you  say  decays  with  time. 

Will  you  draw  a  diagram  similar  to  the  diagram  he  drew 
for  the  kind  of  oscillator  you  refer  to?  A.  The  oscillators 
that  I  refer  to  have  constant  amplitude  and  continue  oscil¬ 
lating  forever. 

Q.  By  “decay  with  time”  you  meant  what?  A.  Case  I, 
Exhibit  1,  shows  that  if  the  condenser  swings  to  the  right, 
on  discharge,  the  charge  gets  gradually  lower,  until  the 
energy  is  entirely  gone. 

Q.  The  oscillator  that  you  have  described  differs  in  what 
respect?  A.  It  differs  in  operation  since  it  is  supplied 
with  energy  feeding  continuously  from  a  battery,  so  that 
the  electric  conditions  are  exactly  the  same  for  every 
cycle. 

102  Q.  Now  will  you  describe,  in  connection  with  your 
diagram,  what  oscillations,  just  what  happens  when 

your  oscillator  62  opens  the  door  and  energizes  the  grid?  A. 
The  thyratron  tube  140  has  a  critical  potential,  a  critical 
voltage,  at  which  the  door  opens  and  the  current  is  allowed 
to  flow  in  the  circuit ;  so  when  alternating  voltage  such  as 
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this  feeds  into  the  circuit,  there  will  be  some  critical  volt¬ 
age  which  will  be  applied  on  the  grid,  opening  the  door  and 
allowing  a  discharge  to  take  place. 

Q.  What  are  these  crosses  you  have  just  now  drawn? 
A.  They  represent  the  critical  potential  at  which  the  thyra- 
tron  becomes  a  door  and  opens. 

Q.  I  notice  that  you  have  drawn  a  cross  to  each  cycle 
of  the  oscillation.  What  does  that  signify?  A.  That  signi¬ 
fies  that  once  during  each  cycle  of  the  oscillator,  the  thyra- 
tron  is  caused  to  operate. 

Q.  By  operate  you  mean  what?  A.  To  discharge  the 
condenser  28  through  the  coil. 

Q.  So  that  once  each  cycle,  the  condenser  makes  a  dis¬ 
charge  through  the  coil?  A.  Yes. 

Q.  What  happens  during  the  rest  of  the  cycle  ?  A.  Dur¬ 
ing  the  rest  of  the  cycle,  the  condenser  28  is  recharged  from 
the  battery  101,  preparing  itself  for  the  next  flash. 
103  Q.  What  is  the  advantage  of  that?  A.  That  ad¬ 
vantage  is  that  you  have  control  of  the  discharges; 
you  can  cause  it  to  go  or  stop  at  your  wilL 

Q.  Why  do  you  want  it  to  go  and  stop  at  will?  A.  Well 
in  applying  these  circuits  to  stroboscopes  and  motion  pic¬ 
ture  cameras  and  other  devices  it  is  very  important  that  the 
light  flash  at  exactly  the  right  time. 

Q.  In  your  oscillator  that  you  have  drawn  how  many  of 
these  oscillations  do  you  have  per  second?  A.  Well,  the 
frequency  varies  over  the  normal  range.  Those  I  have  here 
go  from  10  cycles  per  second  to  240;  in  some  of  other  equip¬ 
ment  it  runs  up  to  several  thousand  per  second. 

Q.  My  question  was  how  many  oscillations  do  you  have 
to  the  second?  You  introduced  the  term  u frequency/ ’  I 
think  you  had  better  explain  what  is  meant  by  1 ‘frequency.” 
A.  The  frequency  simply  means  the  number  of  these  oscil¬ 
lations  we  get  during  one  second. 
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Q.  How  big  may  that  number  be  or  how  small?  A.  It 
can  be  made  a  few  times  per  second,  and  can  be  many  thou¬ 
sand  times  per  second. 

Q.  If  you  have  only  a  few  times  per  second  of  oscilla¬ 
tions,  how  many  impulses  do  you  get  from  the  condenser  28 
to  the  coil  36  through  the  thyratron  140?  A.  You  get  one 
impulse  for  each  cycle. 

Q.  What  is  the  number  of  cycles  for  the  oscilla- 

104  tions  of  that?  A.  Well,  say  10  per  second. 

Q.  If  you  have  10  per  second  you  get  what?  A. 
You  would  get  10  per  second  impulses. 

Q.  Would  you  demonstrate  the  very  low  frequency? 

(Thereupon  the  frequency  Was  demonstrated.) 

The  Witness :  The  discharge  is  now  flashing  about 
10  times  per  second. 

Q.  That  is  not  in  continuous  glow?  A.  No,  it  is  inter¬ 
mittent. 

Q.  What  would  be  the  case  if  you  did  not  have  the  grid 
or  door?  A.  Well,  the  device  would  be  inoperative  and 
then  the  condenser  would  be  continuously  connected  to  the 
coil. 

Q.  You  have  testified  that  you  now  have  10  flashes  per 
second  through  the  tube  2,  so  you  have  10  pulses  per  second 
on  the  transformer  30,  is  that  right?  A.  That  is  right. 

Q.  Now  suppose  you  take  an  oscillator  with  a  large 
number  of  flashes,  a  high  frequency  per  second,  what  would 
the  case  be  then?  A.  It  would  be  exactly  the  same. 

Q.  Let’s  take  a  high  number.  A.  Take  60  times  per 
second,  or  1,000  times  per  second.  Each  time  the  impulse 
arises  to  trip  the  thyratron  you  get  a  corresponding 

105  flash  in  the  circuit. 

Q.  Now  we  have  demonstrated  60  to  the  second. 
That  is  not  a  continuous  glow?  A.  No,  it  is  intermittent. 

Q.  That  is,  you  say,  how  many  flashes  per  second?  A, 
It  is  now  flashing  60  times  per  second. 
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Q.  Well,  let’s  increase  the  cycles  once  more.  A.  You 
can  also  hear  the  note.  The  faster  it  runs,  the  higher  the 
note. 

Q.  What  is  the  significance  of  that  note?  A.  The  ear 
is  sensitive  to  changes  in  frequency,  and  it  is  possible  to 
hear  the  differences  as  the  flash  per  second  increases. 

Q.  I  am  going  to  ask  you,  Doctor,  to  discard  the  black¬ 
board  diagram  and  return  now  to  your  Pig.  1  and  give  a 
rather  complete  description  of  just  what  takes  place  in  that 
Fig.  1,  using  the  background  you  have  just  now  given  as  a 
basis.  A.  You  mean  what  we  have  already  gone  through? 

Q.  You  have  testified  that  condenser  26  discharges 
through  the  flash  tube  2  every  time  that  a  pulse  is  sent  into 
the  transformer.  And  the  pulse  is  sent  into  the  trans¬ 
former  by  condenser  28  discharging, — after  it  has  been 
charged, — discharging  through  the  thyratron  140  and  coil 
36.  What  causes  the  pulse  each  time?  A.  Well,  in 
106  Fig.  1,  the  pulse  is  caused  by  the  oscillator  62  that 
controls  the  rate. 

Q.  Now  would  you  describe  briefly  Fig.  2,  how  that 
operates?  A.  Fig.  2  is  a  modification  of  the  circuit  in 
Fig.  1,  in  which  the  pulse  is  obtained  on  the  charging  cycle 
of  the  condenser  28,  from  the  battery  101. 

The  sudden  surge  of  current,  in  this  example,  is  pro¬ 
duced  on  the  charge  of  the  condenser,  instead  of  on  dis¬ 
charge.  Otherwise  the  operation  of  the  two  circuits  is  the 
same.  Each  has  a  flash  tube  and  each  is  controlled  by 
the  oscillator  62. 

Q.  Now,  coming  to  Fig.  3,  I  notice  that,  off  to  the  left, 
you  do  not  have  a  battery  for  charging  the  condenser,  as 
you  do  in  Figs.  1  and  2.  You  have  something  else.  What 
is  that?  A.  It  is  a  combination  of  transformer,  rectifier 
tubes  and  other  electrical  elements  which  replace  the  func¬ 
tions  of  a  battery. 
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The  object  of  this  equipment  is  to  convert  an  alternating 
— current  input  into  a  direct  input. 

Q.  Am  I  right  in  saying  that  this  is  a  substitute  for  the 
battery?  A.  Yes. 

Mr.  Rines :  Your  Honor,  that  has  no  consequence 
as  far  as  we  are  concerned. 

By  Mr.  Rines: 

107  Q.  Now  let’s  go  to  the  right-hand  side  of  Fig.  3, 
the  part  that  produces  the  pulse  on  the  transformer 

30  that  causes  the  flash  tube  2  to  flash  any  number  of  times 
per  second  you  prefer. 

What  is  shown  in  Fig.  3  having  to  do  with  that?  A.  In 
Fig.  3,  a  switch  32  is  shown  for  causing  the  thyratron  140 
to  operate. 

Q.  Will  you  point  to  the  switch?  A.  Here  (indicating). 
Q.  Now,  you  have  testified,  in  Figs.  1  and  2,  the  oscil¬ 
lator  62,  by  producing  oscillations,  causes  the  condenser 
28  to  discharge  through  the  thyratron  140,  thereby  pro¬ 
ducing  the  pulse  on  the  transformer  30,  causing  the  tube 
2  to  flash. 

You  have  no  oscillator  in  Fig.  3?  A.  No. 

Q.  What  causes  the  operation  there  ?  A.  The  operation 
there  is  caused  by  closing  of  that  switch  32;  it  can  be 
closed  at  any  rate,  either  periodically  or  a  single  closing. 
Each  time  the  switch  is  closed  tube  2  produces  a  flashing 
light. 

Q.  But  in  Figs.  1  and  2,  this  result  is  produced  by 
opening  the  door  of  the  grid. 

WTiat  is  the  case  in  Fig.  3  ?  A.  Exactly  the  same  thing. 
When  the  switch  32  is  closed,  the  grid  50  on  the 

108  thyratron  140  opens  the  door,  so  that  it  discharges. 

The  Court:  What  operates  that  switch? 

The  Witness:  I  beg  pardon? 

The  Court:  What  operates  the  switch? 
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The  Witness:  The  switch  can  be  operated  by  a 
motor;  it  can  be  motor  driven  or  be  operated  by 
many  other  parts. 

Mr.  Rines:  At  this  point  I  offer  in  evidence  a 
copy  of  patent  2,186,013. 

(Patent  referred  to  was  marked  Plaintiff’s  Ex¬ 
hibit  3  and  received  in  evidence.) 

By  Mr.  Rines: 

Q.  In  connection  with  his  Honor’s  question,  will  you 
point  out  this  switch  if  it  is  in  that  patent?  A.  In  the 
patent  you  have  just  handed  me,  the  switch  is  a  part  of  a 
high-speed  motion-picture  camera. 

The  object  of  this  equipment  is  to  take  motion  pictures 
at  a  very  high  rate  of  speed.  The  light  is  flashed  by  the 
same  mechanism  that  moves  the  film. 

Q.  The  switch,  will  you  point  to  it?  A.  Yes,  the  switch 
is  32,  shown  touching  the  metal  contacts  34,  driven  by  the 
same  mechanism  that  drives  the  film. 

Q.  What  is  the  relation  between  that  switch  32  and 
switch  32  in  Fig.  3  ?  A  It  is  the  same  switch. 

109  Mr.  Rines:  I  also  offer  in  evidence  the  applica¬ 
tion  as  filed  by  Professor  Edgerton,  Serial  No.  33733. 

(Application  referred  to  was  marked  Plaintiff’s 
Exhibit  4  and  received  in  evidence.) 

By  Mr.  Rines : 

*  Q.  Would  you  explain  if  this  has  a  switch  also  ?  A. 
The  switch  is  also  shown  cn  the  original  drawing  of  Ap¬ 
plication  Serial  No.  33,733. 

Q.  You  have  testified  that  in  Figs.  1  and  2,  the  oscillator 
62  operates  the  door,  or  the  grid  50,  to  produce  the  result 
you  have  spoken  of.  You  said  nothing  as  to  any  connection 
between  the  switch  32  and  the  grid  or  door  in  Fig.  3.  Is 
there  such  a  connection?  A.  Yes,  there  is  such  a  connec¬ 
tion. 
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Q.  Please  point  to  that  connection.  A.  That  connection 
is  through  capacitor  59,  directly  to  the  grid  of  thyratron 
140. 

Q.  Is  there  such  a  connection  in  the  patent  application 
I  have  just  offered  in  evidence?  A.  Yes. 

Q.  Please  point  to  that.  A.  In  application,  Serial  No. 
33,733,  the  connection  is  through  the  capacitor  59,  which 
connects  directly  to  the  grid  50  of  the  thyratron  tube. 
110  Q.  And  in  the  patent  2,186,103?  A.  A  similar 
condition  exists. 

Q.  Then  you  have  testified  to  three  different  ways, 
shown  in  Figs.  1,  2  and  3,  of  producing  these  flashes ;  pro¬ 
ducing  impulses  on  the  transformer  and  the  resulting 
flashes. 

Does  the  application  describe  any  further  ways  to  do 
the  same  thing?  A.  Yes.  In  the  examples  that  have  been 
just  discussed,  the  thyratron  is  caused  to  operate  from 
some  external  driving  mechanism. 

In  the  specification,  it  also  points  out  that  the  thyratron 
can  be  made  to  produce  its  own  oscillations ;  in  other  words, 
it  can  control  its  own  performance.  That  eliminates  the 
need  of  an  external  oscillator  or  an  external  driving  force. 

Q..  I  point  to  page  6  of  your  application  and  would  ask 
you  to  read  the  pertinent  passages.  A.  ‘“The  grid  50  may 
be  connected  to  various  taps  on  the  resistance  33  or  31, 
'  to  cause  the  thyratron  140  to  oscillate  as  a  relaxation  oscil- 
lator.  ’  ’ 

There  is  also  another  statement  in  the  middle  of  the 
page: 

“If  the  impedance  is  reactive,  the  thyratron  cir¬ 
cuit  may,  under  certain  conditions,  generate  its  own 
oscillations  at  a  frequency  determined  by  the  circuit 
constants  and  the  characteristics  of  the  tube.  The 
impedance  31  may  be  made  adjustable,  in  order  to 
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111  vary  the  voltage  on  the  condenser  28  and  this,  in 
turn  regulates  the  intensity  of  the  surge  of  high 
voltage  that  is  applied  to  the  external  electrode  100.” 

Mr.  Rines :  If  Your  Honor  please,  I  am  having  put 
on  the  Board  a  large  chart  of  Figs.  10, 11,  and  12  of 
this  application,  not  filed  with  the  application  ori¬ 
ginally,  but  filed  by  amendment,  and  which  the  office 
refused  to  permit  us  to  file. 

I  will  have  this  witness  connect  these  Figs.  10, 11, 
and  12  with  the  description  relating  to  these  figures 
on  page  6. 

By  Mr.  Rines: 

Q.  Dr.  Edgerton,  you  have  read  from  page  6.  You  have 
said : 

“If  the  impedance  is  reactive,  the  thyratron  cir¬ 
cuit  may,  under  certain  conditions,  generate  its  own 
oscillations  at  a  frequency  determined  by  the  circuit 
constants  and  the  characteristics  of  the  tube.” 

What  is  meant  by  “generate  its  own  oscillations”?  A. 
I  meant,  by  that,  that  the  circuit,  with  all  elements  therein, 
would  produce  pulses  at  a  rate  determined  by  various  con¬ 
nections  that  were  made. 

Q.  That  is  not  true  in  Figs.  1,  2  and  3?  A.  In  Figs.  1, 
2,  and  3,  the  thyratron  is  driven  by  an  external  tripping 
mechanism. 

In  these  other  systems  that  are  described  in  here, 

112  the  thyratron,  during  some  part  of  the  cycle,  trips 
itself  and,  in  that  way,  will  cause  these  oscillations 

to  occur,  or  these  pulses  to  arrive,  at  frequencies  deter¬ 
mined  by  the  circuit. 

Q.  Dr.  Frank  has  testified  that  a  circuit  may  or  may 
not  be  self-oscillatory. 

Is  there  any  relation  between  that  testimony  and  what 
you  are  saying? 
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A.  This  is  in  a  different  sense  the  oscillatory  circuit. 
It  is  the  type  of  oscillation  called  relaxation  oscillation. 
The  function  which  is  found  in  a  circuit  of  this  type, — the 
condenser  28  will  charge  gradually  from  the  battery  101, 
until  a  critical  condition  is  reached,  after  which  the  thyra- 
tron  automatically  discharges.  The  condenser  28  will 
start  charging  at  a  rate  determined  by  the  battery  101  and 
connecting  circuit.  These  pulses  that  are  caused  by  the 
discharging  thyratron,  when  it  reaches  this  critical  time, 
come  in  and  control  the  rate,  since  that  depends  on  how  rap¬ 
idly  the  condenser  is  charging. 

Q.  Yes.  You  have  correctly  stated  that  Dr.  Frank  de¬ 
scribed  a  somewhat  different  method,  but  there  is  similarity 
of  pulses  there.  You  say  you  can  make  your  externally 
driven  circuit  self-oscillatory  by  not  driving  from  the  out¬ 
side  ;  the  same  circuit,  is  that  correct?  A.  Yes. 

Q.  Now  I  have  read  a  sentence  from  your  speci- 
113  fication,  and  I  continue  to  read : 

“The  impedance  31  may  be  made  adjustable,  in  or¬ 
der  to  vary  the  voltage  on  the  condenser  28  and  this, 
in  turn,  regulates  the  intensity  of  the  surge  of  high 
voltage  that  is  applied  to  the  external  electrode  100/ 7 

Would  you  please  explain  precisely  what  that  sentence 
means?  A.  Those  two  things  are  not  connected;  in  fact 
one  is  the  charge  of  intensity  or  discharge  that  is  applied 
to  the  tube. 

The  first  statement  applies  to  the  rate. 

Q.  Let’s  take  the  first  sentence.  The  first  sentence  is: 

“If  the  impedance  is  reactive,  the  thyratron  cir¬ 
cuit  may,  under  certain  conditions,  generate  its  own 
oscillations  at  a  frequency  determined  by  the  circuit 
constants  and  the  characteristics  of  the  tube.” 

A.  Yes. 
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Q.  Now  will  you  please  explain  what  that  means  in  con¬ 
nection  with  Figs.  10, 11,  and  12,  or  any  of  them?  A.  Fig. 
12  is  the  illustration  of  what  is  here  described  in  the  speci¬ 
fication. 

Impedance  31,  in  Fig.  12,  is  made  reactive ;  it  is  described 
as  an  inductance,  with  a  conventional  electrical  meth- 

114  od  of  showing  it  as  a  coil.  If  31  is  made  reactive,  un¬ 
der  certain  conditions,  the  tube  will  act  as  described 

and  will  generate  its  own  oscillations. 

Q.  You  have  introduced  the  term  “frequency,”  mean¬ 
ing  the  number  of  oscillations  per  second;  now  you  have 
introduced  a  new  term  ‘ ‘ reactive.” 

Yesterday  Dr.  Frank  testified  there  were  three  types  of 
circuit  elements,  a  resistance,  a  condenser  or  capacitance, 
and  an  inductance. 

What  do  you  mean  by  * 1  reactance  ”  ?  A.  Reactance  is  an 
electrical  term  that  is  applied  to  inductors.  The  two  are 
used  interchangeably  in  electrical-engineering  usage. 

Q.  Now,  what  is  the  symbol  that  electrical  engineers  use 
for  resistance?  A.  The  symbol  for  resistance  is  usually 
interconnecting  straight  lines,  a  zigzag  sort  of  affair,  shown 
at  “R”  on  the  drawing  that  Dr.  Frank  used. 

Q.  What  is  the  symbol  for  inductance?  A.  Inductance 
is  a  spiral,  as  shown  at  “L”  on  Dr.  Frank’s  drawing.. 

Q.  Which  symbol  do  you  employ  for  31  in  Fig.  1?  A. 
I  employ — in  Fig.  1,  I  employ  a  resistor,  a  zigzag  line. 

Q.  What  symbol  do  you  employ  for  31  in  Fig.  12? 

115  A.  I  employ  a  spiral  line,  such  as  used  for  indicating 
inductance. 

Q.  Now  what  is  the  difference  between  what  you  have 
indicated  for  31  in  Fig.  1  and  what  you  have  indicated  for 
31  in  Fig.  12?  A.  The  difference  is  that,  in  Fig.  12,  induc¬ 
tance  or  reactive  impedance  has  been  substituted  for  the 
resistance. 
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Q.  Now  I  am  going  to  read  that  sentence  once  more. 

“If  the  impendance  is  reactive,  the  thyratron,” — 
you  are  speaking  of  Fig.  1.  Which  impedance  are  you 
referring  to?  A.  31. 

Q.  “If  the  impedance  is  reactive” — have  you  made  it 
reactive  in  Fig.  12?  A.  Yes,  sir. 

Q.  44 — the  thyratron  circuit  may,  under  certain  con¬ 

ditions,  generate  its  own1  oscillations  at  a  frequency 
determined  by  the  circuit  constants  and  the  charac¬ 
teristics  of  the  tube.” 

Now  please  explain  it.  A.  I  have  stated  in  the  specifica¬ 
tion  that,  under  certain  conditions,  this  thyratron  will  gen¬ 
erate  its  own  oscillations,  by  virtue  of  changing  impedance 
31  from  a  resistance  to  an  inductance. 

Q.  By  “its  own  oscillations”  you  mean  just 
116  what?  A.  I  mean  that  it  will  produce  pulses  and 
control  the  rate  determined  by  what  is  in  the  circuit. 

Q.  In  connection  with  Fig.  1,  you  say  the  pulses  are 
produced  by  oscillator  62.  A.  Yes.  J 

Q.  What  produces  the  pulses  in  Fig.  12?  A.  They  are 
produced  by  the  circuit  itself.  Whenever  a  critical  condi¬ 
tion  is  reached,  the  charged  thyratron  will  operate  and 
there  will  be  a  pulse  produced. 

Q.  Was  that  a  new  invention  described  in  that  sentence 
or  was  it  what  was  well  known  in  the  art?  A.  It  was  well 
known  in  the  art. 

Q.  Why  didn’t  you  illustrate  Fig.  12  originally,  as  you 
illustrated  Fig.  1?  A.  It  was  not  illustrated,  because  the 
description  in  the  specification  I  considered  to  be  adequate 
to  any  person  who  understood  this  type  of  circuit. 

Q.  Now  what  further  change,  if  any,  over  Fig.  1  did 
you  make  in  Fig.  12,  when  you  substituted  the  reactance 
for  the  resistance  31?  A.  The  other  change  is  the  elimina¬ 
tion  of  the  oscillator  62  from  Fig.  1,  which  is  no  longer 
needed. 


! 
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Q.  Why  not?  A.  Since  the  circuit  itself  produces  its 
own  oscillations. 

Q.  Now  I  shall  read  further :  You  say: 

117  “The  impedance  31  may  be  made  adjustable” — 
Which  impedance  are  you  referring  to?  A.  Im¬ 
pedance  31. 

Q.  Either  resistive  or  reactive?  A.  This  last  passage 
that  you  have  just  read  applies  to  varying  voltages  of  con¬ 
denser  28,  which  in  turn  regulates  the  intensity,  not  fre¬ 
quency  of  the  circuit. 

Q.  Now  when  you  come  to  Figs.  10  and  11,  lower  down 
on  the  same  page  you  say  “the  grid  50,”  the  thyratron  grid 
50 

“may  be  connected  to  various  taps  on  the  resistance 
33  or  31,  to  cause  the  thyratron  140  to  oscillate  as  a 
relaxation  oscillator.” 

Do  Figs.  10  and  11  illustrate  what  you  have  described 
there  ?  A.  Yes,  Fig.  10  illustrates  connecting  the  grid  50  to 
the  resistor  33,  and  Fig.  11  illustrates  connecting  the  grid 
50  to  the  resistor  31. 

Q.  Will  you  point  to  the  connection  of  the  grid  50,  to  the 
resistor  33  in  Fig.  10? 

(The  witness  complied.) 

Q.  Let’s  take  Fig.  10.  What  produces  the  oscillations 
in  that  figure,  if  anything?  A.  The  oscillations  are  pro¬ 
duced  by  the  thyratron  acting  as  its  own  frequency  device. 
When  the  critical  condition  is  reached,  the  thyratron  dis¬ 
charges  through  the  coil  36  and  the  condenser  28  fills 
118  up  again  for  the  next  flash. 

Q.  Is  the  operation  the  same  as  in  Fig.  12  or 
different?  A.  It  is  essentially  the  same  sort  of  thing. 

Q.  In  both  cases,  you  no  longer  need  the  separate  oscilla¬ 
tor  62?  A.  No. 

Q.  What  about  Fig.  11  where,  instead  of  showing  the 
tapped  resistor  33,  you  tap  the  resistor  31?  A.  A  similar 
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condition  to  Fig.  11 ;  the  circuit  shown  there  will  produce 
oscillations  under  certain  conditions. 

Q.  I  shall  read  this  sentence : 

“The  grid  50  may  be  connected  to  various  taps  on 
resistance  33,”  which  is  Fig  10,  or  resistance  “31”, 
which  is  Fig.  11,  “to  cause  the  thyratron  140  to  os¬ 
cillate  as  a  relaxation  oscillator.” 

Is  that  something  you  invented,  described  in  that  sen¬ 
tence?  A.  No. 

Q.  What  is  a  relaxtion  oscillator?  A.  A  relaxation  os¬ 
cillator  is  a  term  that  has  been  applied  to  circuits  such  as 
these  in  which  a  condenser  is  charged,  generally  at  a  slow 
rate  and  then  suddenly  discharged  at  some  other  rate.  This 
procedure  produces  a  charge  and  discharge  of  the  conden¬ 
ser  in  accordance  with  the  characteristics,  for  example, 
of  the  thyratron. 

119  Q.  Did  you  coin  the  term  *  ‘  relaxation  oscillator  ’  ’  ? 
A.  No.  i 

Q.  Was  it  or  was  it  not  well  known  in  the  art  that  by 
taking  this  circuit  of  Fig.  1,  and  connecting  the  grid  50  to 
the  resistance  33,  or  connecting  the  grid  50  to  the  resistance 
31,  was  that  known  to  produce  a  relaxation  oscillator?  A. 
Yes,  that  was  well  known  to  electrical  engineers. 

Q.  Dr.  Edgerton,  I  have  read  the  first  two  sentences 
from  this  page  6.  What  else  is  needed  in  addition  to  what 
you  yourself  put  in  your  specification  for  the  person  skilled 
in  the  art  to  produce  the  circuits  of  Figs.  10, 11,  and  12.  A. 
Nothing  additional  is  needed. 

i 

Mr.  Bines:  I  offer  in  evidence  as  Exhibit  5,  a 
certified  copy  of  another  application  that  was  filed, 
Serial  No.  311724.  \ 

(Application  referred  to  was  marked  Plaintiff’s 
Exhibit  5  and  received  in  evidence.)  ; 

Mr.  Bines:  That  further  application,  if  your 
Honor  please,  is  the  one  I  explained  about  in  my 
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opening  statement.  When  the  Patent  Office  dissolved 
Interference  74,402,  I  filed  a  brand-new  application 
illustrating  the  very  features  described,  without  il¬ 
lustration,  in  the  original  specification.  And  they 
accepted  the  illustration  of  the  new  application,  Ser¬ 
ial  No.  311,724,  but  refused  to  accept  the  description 
in  the  original  application. 

120  The  record  shows  that  the  Patent  Office  accepted 
the  application,  Serial  No.  311,724,  as  illustrating  a 
thyratron  circuit  that  it  is  self-oscillatory,  that  was 
a  relaxation  oscillator. 

By  Mr.  Bines: 

Q.  I  point  to  Fig.  1  of  application,  Serial  No.  311,724. 
Will  you  please  compare  that  Fig.  1,  or  contrast  it,  with 
Figs.  10,  11  and  12,  and  show  us  what  the  difference  is,  or 
whether  they  are  alike?  A.  Fig.  1  of  application.  Serial 
No.  311,724  is  essentially  the  same  as  Fig.  10  with  several 
minor  differences.  These  are:  the  condenser  26  of  appli¬ 
cation,  Serial  No.  311,724  is  shown  with  an  arrow,  indicat¬ 
ing  its  variability.  Resistance  11  is  shown  in  series  with 
the  flash  tube  2,  and  resistor  31  is  likewise  shown  with  an 
arrow  to  indicate  that  it  can  be  made  adjustable. 

Mr.  Rines :  I  offer  in  evidence  a  photostatic  copy 
of  an  article  by  Livingston  and  Lord,  entitled  ‘‘The 
Single-Tube  Thyratron  Inverter,”  from  Electronics, 
April,  1933. 

(Photostatic  copy  of  the  article  referred  to  was 
marked  Plaintiff's  Exhibit  6  and  received  in  evi¬ 
dence.) 

By  Mr.  Rines : 

Q.  Are  you  familiar  with  that  article?  A.  I  am. 

Q.  Entitled  “The  Single-Tube  Thyratron  In- 

121  verter”?  A.  Yes. 
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Q.  What  is  an  inverter?  A.  An  inverter  converts  di¬ 
rect  current  with  alternating  current. 

Q.  Does  your  application,  Serial  No.  685,501,  describe 
an  inverter?  A.  Yes. 

Q.  Where  is  the  direct  current  in  your  diagram  which 
you  say  is  converted  to  alternating  current?  A.  In  Fig. 
10,  the  direct  current  supply  is  battery  101. 

Q.  Where  do  you  get  the  alternating  current  that  you 
invert  from  the  battery?  A.  The  alternating  current  is 
produced  in  the  secondary  of  transformer  30,  which  sup¬ 
plies  the  flashes. 

Q.  Is  the  direct  current  of  battery  101  turned  into  al¬ 
ternating  current  in  the  transformer?  A.  Yes. 

Q.  Is  that  true  of  Fig.  11?  A.  Yes. 

Q.  And  also  of  Fig.  12?  A.  Yes. 

Q.  Is  that  true  of  your  application,  Serial  No.  311,724? 

A.  Yes. 

122  Q.  And  685,501?  A.  Yes,  sir. 

Q.  It  makes  no  difference  whether  you  have  a 
self -driven  thyratron  circuit  or  externallv-driven,  it  is  still 
an  inverter?  A.  Still  an  inverter. 

Q.  Now,  would  you  refer  to  the  Livingston-and-Lord 
article,  and  tell  me:  is  there  anything  in  that  article  that 
corresponds  to  the  circuit  that  you  have  just  been  describ¬ 
ing,  as  spoken  of  on  page  6  of  your  application,  and  illus¬ 
trated  in  your  Figs.  10,  11  and  12?  A.  The  Livingston- 
and-Lord  article  states  that: 

“The  single-tube  Thyratron  inverter  in  its  numer¬ 
ous  modifications  is  so  often  useful  as  an  electronic 
tool  that  a  brief  consideration  of  its  fundamental 
operation  and  a  few  examples  of  its  operation  will  be 
helpful  to  any  one  concerned  with  electronic  devices.” 

The  article  continues  with  illustrations  of  several  types 
of  inverters  using  thyratron  tubes  and  one  of  those  figures 
has  been  enlarged  in  the  chart. 
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The  Court:  When  was  that  article  written? 

The  Witness:  This  article  was  written  in  April, 
1933. 

Mr.  Rines:  Our  application  was  filed  in  August, 
and  the  Miller  application  a  year  later. 

By  Mr.  Rines: 

Q.  So  this  was  well  known  to  both  parties  at  that 
123  time?  A.  That  is  true.  This  chart  which  has  been 
put  in  here  compares  to  Fig.  2  of  the  Livingston-and- 
Lord  paper,  showing  a  single-tube  thyratron  tube  inverter; 
with  Fig.  10,  showing  a  similar  type  of  connection  of  the 
grid  of  the  thyratron  tube  back  into  the  circuit,  so  that  the 
tube  will  be  tripped  from  its  own  circuit.  Both  of  these 
are  self-operated  inverters,  as  contrasted  with  inverters 
that  are  driven  from  some  external  source,  such  as  a  trans¬ 
former. 

Mr.  Rines:  I  offer  in  evidence  a  sheet  correspond¬ 
ing  to  the  chart  referred  to,  and  containing  two 
drawings,  one  containing  Fig.  10  of  the  application, 
Serial  No.  685,501,  and  the  other  Fig.  2  of  the  Liv- 
ingston-Lord  article. 

(The  document  referred  to  was  thereupon  receiv¬ 
ed  in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 
7.”) 


By  Mr.  Rines: 

Q.  I  would  like  to  ask  you,  Doctor  Edgerton,  to  com¬ 
pare  your  Fig.  10  with  Fig.  2  of  this  article  ?  A.  Both  cir¬ 
cuits  show  condensers  for  discharging  into  the  circuit.  The 
Lord  and  Livingston  article  shows  an  inductance  “L” 
where  Fig.  10  shows  a  transformer  36.  The  function  of 
these  two  in  this  circuit  are  identical,  and  the  grids  of  the 
two  thyratrons  are  both  connected  back  into  the  circuit  to 
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tube  resistors,  so  that  the  frequency  of  operation  can  be 
adjusted. 

124  Q.  The  defendant  has  made  profert  of  certain 
papers,  one  of  them  the  decision  of  the  Board  of 
Appeals  in  Patent  Interference  74,402, — that  is  the 
interference  we  referred  to  yesterday — between  the  Edger- 
ton  application  and  the  Miller  patents  that  was  dissolved, — 
and  here  are  the  grounds  for  dissolution.  I  am  quoting 
from  the  Board  decision,  which  I  presume  Mr.  Reynolds 
will  offer  in  evidence  in  due  course  since  profert  has  been 
made:  “The  examiner  has  held  that  as  counts  1  and  3  to 
3”  which  are  counts  of  that  interference 

“require  a  static  inverter  using  a  gaseous  discharge 
tube  and  a  variable  impedance  as  an  element  of  the 
inverter  to  control  the  impulse  rate  or  frequency  of 
the  inverter  the  claims  do  not  read.” — 

I  assume  they  meant  that  these  counts  do  not  read  on  your 
disclosure.  The  Examiner 

“states  that  a  static  inverter,  in  the  electrical  art, 
is  a  device  which  transforms  a  steady  direct  current, 
into  an  alternating  or  pulsating  current  by  means 
of  using  mechanically  static  parts  instead  of  dynamic 
parts  such  as  rotating  commutators,  armatures,  and 
the  like.” 

I 

I  will  skip  a  few  sentences  and  then  go  on. 

“Miller  in  patent  No.  2,043,484” — 
perhaps  I  had  better  offer  in  evidence  a  copy  of  the  Miller 
Patent  2,043,484.  \ 

(The  document  referred  to  was  thereupon  received 
in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 
8.”) 

i 

125  By  Mr.  Bines :  j 

Q.  (Continuing) 

“Miller  in  his  patent  No.  2,043,484,  refers  to  two 
types  of  static  inverter.” 
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I  believe,  Doctor  Edgerton,  that  you  have  also  referred 
to  two  types  this  morning;  Miller 

“refers  to  two  types  of  static  inverter,  one  a  self- 
excited  inverter  known  as  a  relaxation  inverter  and 
the  other  a  variable  frequency  vacuum  tube  oscil¬ 
lator.” 

You  show  a  self -excited  inverter?  A.  Yes. 

Q.  Where  is  it?  A.  Figs.  10,  11  and  12  are  self- 
excited. 

Q.  Do  you  show  a  relaxation  inverter?  A.  These  are 
also  called  relaxation  inverters. 

Q.  Do  you  show  a  variable-frequency  vacuum  tube  oscil¬ 
lator?  A.  The  oscillator  is  shown. 

Q.  What  Figure  shows  that?  A.  If  I  understand  your 
question  correctly,  the  oscillator  62. 

Q.  And  reading  further  from  the  Board’s  decision, 

“Appellant,  in  Fig.  1,  designates  broadly  as  oscil¬ 
lator  62  and  in  the  description  states  that  the  thyra- 
126  tron  tube  140  can  be  made  self-oscillatory.” 

The  decision  reads : 

“Appellant,  in  most  of  his  specification  refers  to 
the  oscillator  62  as  controlling  the  intervals  of  flashes 
in  the  tube  2.  He  also  describes  means  for  prevent¬ 
ing  self -oscillation  of  the  thy  ra  tron  tube  140  (Fig. 
1).  It  is  only  on  pages  6  and  7,” 
the  pages  that  we  referred  to  this  morning, 

“that  a  modified  circuit  seems  to  be  referred  to  in 
which  the  thyratron  may,  under  certain  conditions, 
generate  its  own  oscillations  and  yet  on  the  same 
page,  resistance  33  is  stated  as  necessary  to  prevent 
self -oscillation  of  the  thyratron  when  the  condenser 
28  becomes  fully  charged.” 

What  did  you  mean  by  that  statement  that  the  Board  of 
Appeals  just  referred  to?  A.  I  meant  by  that  statement 
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that  the  resistance  was  necessary  when  the  thyratrons  are 
to  be  used  as  driven  inverters. 

Q.  Is  there  any  inconsistency  between  that  statement 
and  the  remaining  sentences  you  have  discussed  this  morn¬ 
ing?  A.  No. 

Q.  The  Board  continues : 

“It  seems  to  us  that  the  showing  is  insufficient  to 
support  the  counts  as  no  diagram  is  given  of  how 
the  system  could  be  modified  when  dependence  is 

127  placed  upon  the  self-oscillation  of  the  thyratron  tube 
140.  Further  illustration  and  probably  further  de¬ 
scription  would  be  necessary  to  support  these 
counts.” 

Now,  Doctor  Edgerton,  what  further  illustration,  and 
what  further  description,  are  necessary  to  produce  Figs. 
10,  11,  and  12  from  your  description  in  the  specification? 
A.  There  was  no  other  information  needed  to  state  very 
clearly  what  modifications  are  necessary  to  render  the  thyra¬ 
tron  self -oscillatory. 

Q.  The  Board’s  decision  continues: 

“We  do  not  accept  diagrams  now  presented  of 
such  modified  Fig.  1.” 

I  have  read,  from  the  Board’s  decision,  the  words  “in¬ 
verter”  and  “static  inverter.”  Do  you  know  what  a  static 
inverter  is?  A.  A  static  inverter  means  one  which  in¬ 
volves  no  moving  parts. 

Q.  Does  Fig.  10  show  a  static  inverter?  A.  It  does. 

Q.  And  Fig.  11  ?  A.  Yes. 

Q.  And  Fig.  12?  A.  Yes. 

Q.  You  describe  Fig.  10  as  a  static  inverter?  A. 
Yes. 

128  Q.  Now,  let  us  see  what  you  illustrate,  in  addition 
to  your  description.  The  second  paragraph  of  this 

specification  reads  as  follows : 

“An  object  of  the  invention  is  to  provide  a  new  and 
improved  stroboscope — ” 
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Q.  By  the  way,  would  you  define  the  term  “strobo¬ 
scope”?  What  is  a  stroboscope?  A.  A  stroboscope  is 
the  name  that  has  been  given  to  a  flashing  light  device  that 
is  used  for  studying  machinery. 

Q.  “An  object  of  the  invention  is  to  provide  a 
new  and  improved  stroboscope  that  shall  be  simple 
and  rugged  in  construction,  light  in  weight,  portable 
and  self-contained,  easily  operable,  without  moving 
parts  (except  in  some  cases  a  contactor)  and 
thoroughly  effective  and  reliable  in  operation.” 

Do  you  illustrate  any  where  the  contactor  you  refer  to 
in  this  paragraph?  A.  Yes,  the  contactor  is  illustrated 
in  Fig.  3. 

Q.  What  is  a  contactor  ?  A.  The  contactor  is  the  switch 
shown  as  No.  32  of  Fig.  3. 

Q.  The  second  paragraph  states  that  you  have  invented 
a  stroboscope  that  is 

“without  moving  parts  (except  in  some  cases  a' 
contactor).” 

129  Now,  which  figures  of  the  drawing, — which  would 
you  describe  as  without  moving  parts,  not  even  a 
contactor?  A.  Figs.  1  and  2  illustrate  a  stroboscope  with¬ 
out  moving  parts. 

Q.  You  are  sure  there  are  no  moving  parts  in  Fig.  1? 
A.  Yes. 

Q.  You  have  described,  in  your  second  paragraph,  two 
species,  one  with  a  contactor,  and  the  other  without  moving 
parts.  Fig.  3,  you  say,  has  a  contactor  32,  and  Fig.  1  is 
without  moving  parts  ?  A.  That  is  right. 

Q.  And  a  static  inverter  is  an  inverter  without  moving 
parts.  W7hich  of  your  diagrams,  then,  have  any  moving 
parts  at  all?  A.  The  only  moving  part  is  the  switch  in 
Fig.  3. 

Q.  I  would  like  for  a  moment  to  revert  to  Fig.  9  that 
you  discussed  yesterday.  Now,  do  you  find  in  Fig.  9  any- 
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thing  corresponding  to  what  you  find  in  Fig.  1?  A.  Yes, 
sir,  a  great  many  elements  that  are  in  Fig.  1  are  also  in 
Fig.  9. 

Q.  Will  you  point  them  out,  please?  We  will  disregard 
this  battery  102  and  let  us  start  with  the  condenser  26,  and 
proceed  from  there.  A.  Fig.  9  shows  the  condenser  26 
with  the  flash  tube  2,  being  similar  in  performance  to  the 
ones  shown  in  Fig.  1.  The  tube  2  has  an  inverter 

130  circuit  for  tripping  this  flash  tube  2.  Fig.  9  also 
shows — 

Q.  Now,  I  want  the  similarity.  Will  you  continue  with 
the  similarities?  I  don’t  want  anything  new,  if  I  may 
interrupt  your  answer  so  far.  A.  Well,  the  circuit,  trip¬ 
ping  circuit,  including  the  thyratron,  is  identical  to  Fig.  1, 
with  the  exception  that  the  terminals  141  of  the  trip  cir¬ 
cuit  are  shown  open.  There  is  no  device  similar  to  the  oscil¬ 
lator  62  connected  to  those  terminals. 

Q.  I  would  like  to  have  it  clearly  established  that  your 
thyratron  140a  is  the  same  as  the  thyratron  140  in  Fig.  1 ; 
that  your  transformer  30a  is  the  same  as  the  transformer 
30?  A.  Right. 

Q.  And  that  transformer  51a  is  the  same  as  transformer 
64,  Fig.  1  ?  A.  Yes. 

Q.  Now,  will  you  make  an  explanation — I  don’t  want  to 
testify  for  you,  but  I  want  to  make  sure  that  these  are  the 
same  things,  please?  A.  Well,  the  elements  you  have  just 
referred  to  in  these  two  figures  are  identical. 

Q.  What  is  element  141  ?  A.  141  shows  two  terminals 
which  are  connected  to  the  grid  operating  the  thyratron 
140a  through  the  transformer  51a,  which  is  connected 

131  to  a  thyratron  inverter  circuit,  which  has  another 
function  in  the  circuit. 

Q.  Now,  I  am  going  for  a  moment  to  disregard  the  addi¬ 
tional  tube  7  and  the  additional  thyratron  140;  and  dis¬ 
regarding  that,  I  wish  to  read  from  page  13  of  the  specifica- 
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tion:  “The  thyratrons — ”  meaning  both  140a  and  140 — I 
will  disregard  140 — 

“are  tripped  alternately  by  connecting  their  grids 
50,  50a  to  a  source  141  of  alternating  voltages  by 
transformers  51  and  51a  -which  are  180  degrees  out  of 
phase,  or  by  any  other  means,  to  accomplish  the  de¬ 
sired  result. ’  ’ 

What  is  that  source  141?  A.  It  means  the  source  can 
be  any  source  of  alternating  current.  Any  kind  of  supply 
■whatsoever,  as  long  as  you  have  an  alternating  source  that 
can  be  put  into  those  terminals  141  to  trip  these  thyratrons. 

Q.  Fig.  1  has  everything  complete  to  it,  and  I  think  the 
same  is  true  of  Fig.  3.  WTiat  about  Fig.  9  ?  A.  In  Fig.  9 
the  external  operating  mechanism  is  not  shown.  It  is  not 
essential  in  the  operation  of  the  circuit. 

Q.  That  source  may  be  a  power  house  several  miles 
away?  A.  It  could  be. 

Q.  May  be  any  source  at  all?  A.  Yes. 

132  Q.  Does  Fig.  9  show  an  inverter?  A.  Yes,  it 
shows  an  inverter. 

Q.  What  is  the  inverter?  A.  Well,  the  inverter  is  the 
device  which  includes  the  thyratron  140a,  which  converts 
direct  current  back  from  battery  101  into  a  pulsating  al¬ 
ternating  power  in  the  coil  36a  of  transformer  30a. 

Q.  Does  not  the  inverter  include  also  the  source  at  a 
power  house  some  miles  away?  A.  No;  you  mean  the 
trip? 

Q.  Yes.  A.  No,  it  does  not  include  the  trip. 

Q.  Then  how  much  of  the  system  is  the  inverter?  A. 
The  inverter  is  the  device  that  takes  this  direct-current 
power  and  converts  it  into  alternating  power  into  the  trans¬ 
former. 

Q.  In  Fig.  1,  how  much  is  the  inverter?  A.  Well,  the 
inverter  is  all  of  the  circuit  except  the  mechanism  there  for 
tripping. 
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Q.  Namely?  A.  Namely,  the  oscillator  62. 

Q.  In  Fig.  3,  how  much  is  the  inverter?  A.  In  Fig.  3, 
the  inverter  similarly  consists  of  the  circuit  elements 
that  transform  direct  to  alternating  current. 

Q.  A  little  while  ago  I  asked  you  whether  there 

133  was  any  moving  part  in  Fig.  3  and  you  said,  “yes.” 
Now,  I  will  ask  you  this  question :  in  Fig.  3,  are  there 

any  moving  parts  in  the  inverter?  A.  No.  I  consider  the 
mechanism  32  that  trips  the  inverter  to  be  external  to  the 
inverter. 

Q.  Are  there  any  moving  parts  in  the  inverter  of  Fig. 
9?  A.  No. 

Q.  Yesterday  you  gave  some  indication  of  your  work. 
I  would  like  to  ask  you  what  is  this  book  entitled  “Flash”? 
A.  The  book  you  have  just  handed  me  is  a  collection  of 
high  speed  photographs  that  were  taken  with  electronically 
produced  light  from  circuits  similar  to  this  we  discussed 
here  today.  This  book  was  published,  I  believe,  in  1939.  It 
is  a  collection  of  some  of  the  very  interesting  applications 
of  this  type  of  photography. 

Mr.  Rines :  I  would  like  to  offer  that  book  in  evi¬ 
dence. 

(The  book  referred  to  was  thereupon  received  in 
evidence  and  marked  “Plaintiff’s  Exhibit  No.  9.”) 

134  By  Mr.  Rines : 

_  j 

Q.  I  shall  now  come  back  to  Fig.  9;  perhaps  to 
Fig.  1.  Doctor  Frank  yesterday  testified  in  regard  to  the 
discharge  circuit  of  condenser  26,  and  he  said  it  was  oscilla¬ 
tory.  Now,  you  are  the  inventor.  I  would  like  to  have 
you  explain  just  how  that  condenser  discharge  circuit  op¬ 
erates,  and  why  it  is  desirable  to  have  it  oscillatory?  A. 
The  condenser  26  discharge  enters  into  the  flash  lamp  to 
produce  the  pulsing  rate  that  is  used  for  flashing  this  de¬ 
vice.  The  leads  that  connect  the  lamp  form  an  inductance 
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which  reverses  the  potential  of  the  capacity  26.  The  re¬ 
versal  of  the  potential  is  of  use,  since  it  tends  to  help  put 
ont  the  tube  for  the  next  condenser-charge  cycle.  There  is 
a  possibility,  in  that  type  of  thing,  that  a  current  which 
is  flowing  continuously  to  the  tube  does  not  go  out  after 
the  flash.  If  the  tube  were  to  go  continuously,  the  power 
would  go  directly  to  the  tube.  The  fact  is  that  there  is  an  in¬ 
ductance,  in  series  with  the  condenser.  On  the  discharge, 
this  materially  aids  in  allowing  the  tube  to  go  out,  to 
deionize ;  and  allow,  in  that  "way,  the  condenser  to  build  up 
for  the  next  charge. 

Q.  The  particular  thing  about  Doctor  Frank’s  testimony 
that  interests  me  now  is  that,  though  the  current  through 
the  tube  is  not  oscillating,  nevertheless  the  voltage  on  the 
condenser  26  oscillates.  Would  you  explain  just 
135  what  the  physical  operation  is?  A.  Yes.  At  the 
moment  of  discharge,  the  condenser  26  is  charged  in  a 
positive  sense.  Immediately  after  the  discharge,  the  polari¬ 
ty  on  the  condenser  is  negative. 

Q.  So  it  goes  back  and  forth,  back  and  forth,  as  the 
condenser  is  charging  and  discharging?  A.  When  it  is 
charging,  the  potential  goes  back  to  a  positive  sense ;  and 
on  the  discharge  it  goes  suddenly  to  the  negative. 

Q.  Doctor  Frank  testified  that  during  that  half  cycle 
the  upper  plate  of  the  condenser  26  was  positive  and  the 
lower  plate  negative ;  and  during  the  next  half  cycle  it  was 
reversed.  Is  that  correct?  A.  On  the  discharge,  it  just 
reverses ;  then  it  charges  slowly  when  power  is  applied. 

Q.  What  is  the  purpose  in  having,  during  one  cycle,  a 
positive  charge ;  and,  during  the  next  half  cycle,  a  negative 
charge?  Why  do  you  want  that?  A.  It  is  desirable,  as 
described  in  the  specification,  because  it  helps  the  tube  to 
deionize,  go  out,  in  preparation  for  the  recharging  of  the 
condenser. 
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Q.  You  say  it  is  described  in  the  specification;  I  presume 
you  mean  the  part  Doctor  Frank  testified  to  yesterday,  at 
the  bottom  of  page  8  and  the  top  of  page  9 !  A.  Yes. 

136  4  ‘  This  oscillatory  tendency  is  useful,  however,  since 
it  assists  in  preventing  a  continuous  flow  of  current 
through  the  lamp  2  from  the  direct-current  power 
supply  such  as  the  battery  102.  The  condenser  26  is 
charged  with  a  potential  of  an  opposite  polarity  after 
a  surge  of  current  flows  through  the  tube  2.  A  nega¬ 
tive  voltage  is  thus  put  on  the  anode  6  which  helps 
to  deionize  the  tube.” 

Q.  That  is  what  I  asked  you;  having  a  positive  voltage 
on  the  upper  plate  of  the  condenser  26  during  one  half¬ 
cycle,  and  then  a  negative  voltage  on  the  same  upper  plate 
during  the  other  half-cycle.  Why  would  you  want  that?  A. 
It  is  stated  very  clearly  in  the  specification  what  that  is  for: 
“to  deionize  the  tube,” 

and  thus  to  aid  in  recharging  the  condenser  for  the  next 
cycle. 

Q.  Doctor  Frank  also  testified  that,  with  regard  to  the 
circuit  between  the  anode  6,  through  the  lead  10  and  to  the 
condenser  26  and,  by  way  of  the  lead  8  to  the  cathode  4, 
you  may,  with  this  circuit  non-oscillatory,  have  a  different 
behavior.  What  is  that  different  behavior?  A.  The  con¬ 
denser  voltage  would  never  reverse  in  sign  if  there  wTere 
enough  resistance  in  that  circuit  to  prevent  the  circuit 
from  being  oscillatory. 

137  Q.  Well,  he  testified  that,  although  there  was  no 

resistance  shown,  there  was  resistance  in  that  cir¬ 
cuit;  do  you  agree?  A.  Yes. 

Q.  What?  A.  There  is  inherent  resistance  in  all  elec¬ 
tric  conductors. 

Q.  He  testified  also  that  the  inherent  resistance  was 
very  low;  do  you  agree  with  that?  A.  Yes. 
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Q.  Do  you  find  that  same  thing  in  your  circuits,  Fig.  1 
and  Fig.  9?  A.  Yes,  it  is  exactly  the  same. 

Q.  Will  you  point  it  out,  please?  A.  The  circuit  in¬ 
cludes  the  condenser  26  and  the  leads  that  go  to  the  flash 
lamp. 

Q.  Doctor  Frank  had  also  something  to  say  about  not 
only  the  discharge  circuit  of  condenser  26,  but  also  the 
charging  circuit  for  the  condenser  26.  Will  you  please  de¬ 
scribe  that  charging  circuit?  A.  Yes;  the  charging  cir¬ 
cuit  for  condenser  26  is  also  oscillatory  in  nature;  it  in¬ 
cludes  the  resistance  and  inductance  of  the  connecting 
wires  wdiich  are  in  series  with  the  condenser,  and  also  the 
power  supply. 

Q.  You  have  in  your  specification  described  the 

138  oscillatory  nature  of  the  discharge  circuit  of  conden¬ 
ser  26.  What  do  you  say  in  the  specification  as  to  the 

oscillatory  or  non-oscillatory  nature  of  these  charging  cir¬ 
cuits?  A.  I  have  forgotten  what  I  did  say. 

Q.  I  think  you  said  nothing  about  them;  you  don’t 
mention  whether  it  was  oscillatory  or  non-oscillatory.  Doc¬ 
tor  Frank  also  testified  that  he  knows  it  is  oscillatory. 
Why  is  that?  A.  Because  circuits  of  that  type  are  oscil¬ 
latory. 

Q.  And  what  is  it  makes  them  oscillatory?  A.  The 
fundamental  constants  of  the  wires,  the  capacities  used. 

Q.  You  used  the  word  “constants.”  Doctor  Frank  also 
used  the  same  word,  and  he  also  used  the  word  “parame¬ 
ter.”  A.  Constants  and  parameters  are  the  same. 

Q.  What  are  constants  or  parameters?  A.  They  are 
the  numbers  that  are  associated  with  the  performance  of 
circuits  like  the  condensers  we  have  showm  here  and  have  a 
number  associated  with  them  telling  its  capacity. 

Q.  That  is,  a  condenser  is  a  constant  or  a  parameter 
and  the  inductor  is  a  constant  or  a  parameter  and  the  same 
for  resistance?  A.  Yes. 

Q.  Will  you  please  repeat  your  answer:  Just 

139  why  is  the  circuit  oscillatory,  at  a  mere  glance,  even 
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though  you  say  nothing  about  it?  A.  It  is  oscillatory 
because  circuits  of  that  type  have  a  ratio  between  dif¬ 
ferent  constants  or  parameters  so  that  they  are  oscillatory. 

Q.  I  believe  you  testified  or  I  testified  or  the  record  tes¬ 
tified  for  you  that  you  said  nothing  about  the  oscillatory 
or  non-oscillatory  nature  of  this  charging  circuit,  yet  you 
know  it  is  oscillatory.  Do  the  specifications  say  anything 
about  the  word  “inverter”?  A.  No. 

Q.  Did  you  use  the  words  “static  inverter”?  A.  No. 

Q.  Nevertheless,  will  a  person  skilled  in  the  art,  the 
moment  he  sees  this  thing,  know  it  is  an  inverter,  and 
know  it  is  a  static  inverter?  A.  Yes. 

Q.  Did  you  ever  set  up  and  operate  this  charging  cir¬ 
cuit  to  the  condenser  26?  A.  Yes,  that  was  set  up  by  one 
of  the  men  that  worked  with  me. 

Q.  Have  you  any  record  of  that  fact?  A.  Yes,  I  have 
my  notebook  No.  T-2,  which  has  an  entry  dated  April  23, 
1933,  which  shows  the  system  that  is  shown  in  Fig.  9. 
140  Mr.  Rines:  With  Mr.  Reynolds’  consent  I  yrould 
like  to  offer  a  photostat  of  that  page. 

(The  document  referred  to  was  thereupon  receiv¬ 
ed  in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 
10”.) 

By  Mr.  Rines: 

Q.  Please  compare  your  notebook  with  Fig.  9  and  show 
if  they  are  or  are  not  the  same  thing?  A.  CompUrimr 
these  two  Figures  you  can  see  that  the  notebook  showls  the 
two  mercury  discharge  tubes  connected  in  exactly  the  same 
way  as  they  are  shown  in  Fig.  9;  there  are  two  tubes  shown, 
one  of  them  is  for  charging  the  condenser  and  one  foir  dis¬ 
charging  the  condenser. 

Q.  Perhaps  now  you  had  better  explain  first  what  the 
operation  of  the  circuit  is — I  prevented  you  from  showing 
it  before.  A.  Well,  when  one  of  these  inverters,  140,  is 
excited,  it  charges  the  condenser  26  through  the  flash  tube 
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in  this  diagram;  the  condenser  26  is  charged  through  one 
of  the  flash  tubes  marked  7 ;  after  it  has  become  charged 
and  the  polarity  of  the  tripping  voltage  at  141  reverses,  the 
condenser  26  discharges  through  the  other  flash  tube,  which 
is  marked  2. 

Q.  You  say  you  did  set  that  up  and  operate  it  ?  A.  Mr. 
Germeshausen  did  set  up  this  circuit  and  it  was  operated 
in  the  laboratory. 

Q.  Was  this  before  or  after  you  filed  this  appli- 
141  cation,  Serial  No.  685,501?  A.  Well,  the  record  or 
the  testimony  will  show  that  the  application  was 
filed  later. 

Q.  It  was  done  before  you  filed  the  application?  A. 
Yes. 

Q.  Did  you  sec  that  set-up?  A.  Yes;  as  a  matter  of 
fact,  I  helped  perform  some  of  the  experiments  with  it. 

Q.  Now,  in  that  actual  set-up,  was  this  charging  cir¬ 
cuit  actually  oscillatory  or  was  it  non-oscillatory?  A.  The 
charging  circuit  was  oscillatory  in  that  case. 

The  Court :  It  was  ? 

The  Witness:  Yes. 

The  Court :  I  think  we  will  take  a  five-minute  re¬ 
cess. 

(After  a  brief  recess  the  following  occurred:) 

Mr.  Rines:  In  order  that  I  may  not  forget,  I 
■would  like  to  offer  some  exhibits.  I  have  already 
offered  part  of  the  file  wrapper  of  the  Edgerton  ap¬ 
plication,  Serial  No.  6S5,501,  in  evidence.  I  have 
further  parts,  but  separate,  because  we  had  to  get 
them  in  small  batches  from  the  Patent  Office;  they 
were  very  crovrded.  I  would  like  to  offer  these  ap¬ 
plication  parts  in  evidence.  I  think  I  have  only  the 
parts  which  appear  to  me  to  be  essential  parts  of  the 
application. 
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142  (The  document  referred  to  was  thereupon  receiv¬ 
ed  in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 
11.”) 

I  would  like  also  to  offer  in  evidence  a  further  part 
of  the  other  application  file  wrapper,  Serial  No. 
311,724. 

(The  document  referred  to  was  thereupon  received 
in  evidence  and  marked  “Plaintiff ’s  Exhibit  No.  12.”) 

The  record  showed — I  will  ask  the  witness  a  ques¬ 
tion. 

By  Mr.  Rines: 

Q.  In  addition  to  the  interference — well,  I  have  offered 
in  evidence  a  copy  of  one  of  the  Miller  Patents. 

Mr.  Rines :  I  now  offer  in  evidence  a  copy  of  the 
other  Miller  Patent,  2,073,247 — the  record  shows 
both  patents  were  involved  in  Interference  No.  74,- 
402. 

(The  document  referred  to  was  thereupon  received 
in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 

13. ”) 

The  Court:  You  identified  only  one  of  them. 

Mr.  Rines:  The  other  is  2,043,484,  which  is  al¬ 
ready  in  evidence. 

Then  there  was  another  interference  with  Miller, 
76,771.  I  think  I  do  not  need  to  offer  any  parts  in 
evidence,  except  the  part  I  did,  because  everything 
alleged  was  admitted  in  the  answer.  I  will  offer  the 
printed  record  of  that  interference. 

(The  document  referred  to  was  thereupon  received 
in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 

14. ”) 

i 

143  Bv  Mr.  Rines :  j 

Q.  Before  I  forget,  Doctor  Edgerton,  is  vour  in¬ 
vention  that  you  have  been  describing  in  commer¬ 
cial  use?  A.  Yes,  it  is. 
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Q.  What  is  this  pamphlet  that  I  hand  you?  A.  It  is  a 
catalog  of  the  General  Radio  'Company  who  manufacture 
and  distribute  stroboscopes. 

Q.  Do  these  commercial  stroboscopes  embody  inverters  ? 
A.  Yes. 

Q.  Static  inverters?  A.  Yes. 

Q.  Of  the  type  you  have  described  this  morning?  A. 
Yes. 

Mr.  Rines :  I  offer  that  in  evidence. 

(The  document  referred  to  was  thereupon  received 
in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 
14- A.”) 

Mr.  Rines :  If  your  Honor  please,  there  was  also 
a  further  interference — of  course,  there  was  a  large 
number  of  them — but  one  particular  one,  that  is  with 
the  Slepian  patent  2,327,971.  I  offer  a  copy  of  the 
Slepian  patent  in  evidence. 

(The  document  referred  to  "was  thereupon  received 
in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 
15.”) 

Mr.  Rines:  It  was  held  in  that  interference  that 
Slepian,  who  filed  an  application  as  early  as  1923, 
144  did  not  disclose  the  invention  that  Doctor  Edgerton 
testified  he  made  in  1928;  nevertheless,  this  patent 
went  out  with  the  identical  claims  that,  it  was  held, 
he  was  not  the  inventor  of.  That  has  been  agreed 
to  by  the  Board  in  large  part.  The  only  part  that 
has  not  been  agreed  to  is  the  claim  222  that  Doctor 
Frank  testified  to  yesterday.  That  claim  appeared 
as  claim  63  of  the  Slepian  patent. 

Now,  the  Patent  Office  has  not  allowed  that  claim 
to  us  because  they  state  we  do  not  disclose  an  oscil¬ 
lators  condenser-discharge  circuit.  Doctor  Frank 
testified  that  we  do. 


107 


By  Mr.  Rines;. 

Q.  I  am  going  to  ask  you,  Doctor  Edgerton,  do  you  un¬ 
derstand  the  disclosure  of  the  Slepian  patent,  and  in  par¬ 
ticular  Fig.  7  thereof  ?  A.  Yes,  I  have  studied  this  patent. 

Q.  Would  you  please  refresh  your  recollection  by  re¬ 
ferring  to  claim  63,  regarding  which  Doctor  Frank  testified 
yesterday?  A.  Do  you  wish  me  to  comment  on  this? 

Q.  No;  have  you  refreshed  your  recollection?  A.  Yes. 

Q.  Do  you  understand  how  the  claim  reads  on  the 
Slepian  disclosure,  or  was  attempted  to  be  read  on  the 
Slepian  disclosure  ?  A.  The  first  part  of  this  claim 

145  calls  for  a  luminescent  discharge  device,  which  is 
not  described  in  this  patent. 

Q.  Do  you  understand  what  is  referred  to  as  an  oscill¬ 
atory  circuit  in  this  claim?  A.  Yes. 

Q.  Do  you  understand  how  that  reads  on  Fig.  7  of  the 
Slepian  patent,  or  is  attempted  to  be  read  on  the  Slepian 
patent?  A.  The  claim  calls  for 

“an  oscillatory  circuit  including  said  principal 
electrodes  means  for  causing  a  surge  of  current,” 
and  so  forth. 

Q.  Do  you  understand  how  that  is  supposed  to  read  on 
Slepian ’s  Fig.  7?  A.  Fig.  7  shows  a  di  fferent  kind  of  tube 
than  we  have  been  discussing  here,  since  it  has  two  anodes, 
two  grids,  as  well  as  a  cathode. 

Q.  All  right;  I  don’t  want  to  go  into  the  details;  it  will 
take  all  day  if  I  do  that,  Doctor  Edgerton. 

With  your  Honor’s  permission  and  Mr.  Reynolds’  per¬ 
mission,  I  would  like  to  ask  one  simple  question  that  will 
dispose  of  the  whole  matter. 

The  Patent  Office  has  held  that  we  could  not  make  that 
claim  because  the  whole  circuit  is  not  oscillatory,  including 
the  rectifier  tube.  I  want  to  ask  you  now,  if  that  criticism 
is  valid,  does  it  apply  to  the  Slepian  disclosure  as 

146  well?  •  A.  It  is  a  similar  thing. 
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Q.  If  the  claim  reads  on  Slepian,  it  reads  also  on  vour 
circuit,  including  the  rectifier  tube?  A.  Yes. 

Q.  If  it  does  not  read  on  your  circuit,  does  it  read  on  the 
Slepian  circuit?  A.  I  am  a  little  bit  confused  by  this ;  this 
diagram  is  considerably  different  than  mine.  I  have  not 
looked  at  this  patent  for  a  long  time. 

Q.  Let  me  go  over  it  a  little  more  with  you.  Will  you 
take  the  condenser-discharge  circuit  in  Fig.  7  of  the  Slepian 
patent — just  consider  that  circuit  first;  what  is  the  con¬ 
denser  in  that  circuit  ?  A.  Well,  there  are  two  condensers ; 
52  and  153. 

Q.  Now,  I  shall  say  that  the  record  shows  that  the  con¬ 
denser  we  are  speaking  of  is  the  condenser  52.  Does  that 
condenser  52  have  a  discharge  circuit?  A.  That  con¬ 
denser  is  connected  directly  across  the  reactor  12. 

Q.  Yes.  A.  And  the  two  ends  of  the  condenser  and  also 
the  two  ends  to  the  reactor  are  connected  'to  both  anodes 
in  this  tube. 

Q.  Does  the  condenser  discharge  through  the  tube? 
A.  No,  the  function  there  of  the  condenser — -the 
147  condenser  discharges  into  this  circuit  which  is  in 
parallel  with  the  tube.  The  condenser  does  not — 

Q.  Just  trace  that  circuit  you  have  just  described?  A. 
The  condenser  52  is  connected,  the  two  ends  of  it  are  con¬ 
nected,  directly  to  the  inductance  12;  and  then  the  two 
ends  of  the  inductance  12  are  also  connected  to  the  ends 
of  this  tube. 

Mr.  Rines:  I  will  state  what  the  record  shows. 
The  record  shows  that  the  claim  was  read  in  the 
following  way:  The  condenser  52  discharges,  by  way 
of  the  terminal  11,  through  the  part  of  the  tube  in¬ 
cluding  the  anode  116,  the  grid  119,  and  the  cathode 
117,  back  through  the  other  part  of  the  tube,  to  the 
other  side  of  the  condenser.  Is  that  plain  to  you? 
That  was  the  interpretation  given  by  the  -Patent 
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Office  on  that  claim.  Is  that  much  plain?  The  pur¬ 
pose  of  this  connection  was  to  extinguish  an  arc 
already  in  one  side  of  the  tube,  and  to  start  an  arc  in 
the  other  side  of  the  tube.  Is  that  plain?  Let  us 
accept  that  part  of  it  as  plain. 

Q.  Now,  my  question  is  this:  Since  that  is  an  oscilla¬ 
tory  circuit,  as  determined  by  the  very  claim  of  this  patent, 
is  there  any  less  or  more  objection  to  terming  your  circuit 
oscillatory,  even  including  the  rectifier  tube?  A.  No. 

Q.  Is  there  any  difference  in  the  two  cases? 
148  A.  Well,  the  difference  is  in  the  circuits,  but  there 
is  no  difference  in  the  fact  that  the  rectifier  tube 
is  present  in  the  circuit  in  both  cases. 

Mr.  Rines:  I  would  like  to  shorten  this  proceed¬ 
ing — I  could  go  into  this  more  in  detail.  I  just  want 
to  explain  that,  in  the  Slepian  patent,  the  Patent 
Office  had  called  this  very  circuit  oscillatory,  yet  in 
our  case  it  is  not  oscillatory.  That  is  all  I  wanted, 
or  do  you  want  it  deeper  than  that? 

Mr.  Reynolds:  No. 

Mr.  Rines :  I  would  also  like  to  offer  in  evidence 
a  copy  of  the  Reissue  Patent  to  Miller  No.  22,572. 

(The  document  referred  to  was  thereupon  receiv¬ 
ed  in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 


16.”)  ; 

i 

i 

Bv  Mr.  Rines : 

•  i 

Q.  I  am  now  going  to  ask  you  some  questions  about  the 
Miller  Patent  2,073,247,  one  of  those  with  which  you  were 
in  interference;  you  understand  Figs.  8  and  9?  A.  Yes,  I 
have  studied  those  circuits. 

Q.  Are  there  condenser-charging  circuits  there?  A. 
Yes,  both  of  them  show  condenser-charging  circuits. 

Q.  Would  you  please  trace  the  condenser-charging  cir¬ 
cuit?  A.  Well,  in  Fig.  8,  there  is  a  d.  c.  battery  supply  X 
a  d.  c.  battery  X  at  the  left,  which  charges  the  condenser 


i 
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149  10  through  an  inductance  marked  L ;  and  at  the  same 
time  there  is  a  series-connected  tube  12,  connected 

in  series  in  the  circuit. 

Q.  What  about  Fig.  9  of  the  Miller  patent?  Does  that 
also  have  an  oscillatory-condenser-charging  circuit?  A. 
Fig.  9  is  the  same,  but  it  does  not  have  the  rectifier  valve 
12.  ' 

Q.  Now,  this  patent  describes  that  condenser-charging 
circuit  as  oscillatory,  yet  you  say  that  Fig.  8  contains  a  rec¬ 
tifier  12?  A.  Yes. 

Q.  The  Patent  Office  has  held  that  you  cannot  call  your 
condenser-discharge  circuit  an  oscillatory  circuit  here  be¬ 
cause  you  have  a  rectifier  in  it.  Will  you  explain  the  dis¬ 
tinction  between  the  rectifier  in  your  Fig.  1  and  the  rectifier 
12  in  Fig.  8  of  the  Miller  patent?  A.  There  is  no  essential 
difference  between  the  two. 

Q.  Is  this  Fig.  8  oscillatory,  and  yours  is  not?  Is  there 
any  distinction  whatever?  A.  No. 

Mr.  Rines:  The  same  thing  as  in  the  Slepian 
patent ;  the  Patent  Office,  for  some  reason,  has  grant¬ 
ed  two  patents  for  the  same  identical  circuit,  an  oscil¬ 
latory  charging  circuit;  and  yet  when  it  comes  to 
Doctor  Edgerton,  why  it  is  non-oscillatorv. 

150  By  Mr.  Rines: 

Q.  You  have  testified  that  your  circuit  can  be 
made  self-driven  or  externally  driven.  You  made  a  demon¬ 
stration  yesterday  with  your  apparatus.  Was  that  ex¬ 
ternally  driven  or  self -driven?  A.  It  was  externally 
driven. 

Q.  You  have  testified  that,  by  making  an  adjustment, 
vou  can  make  it  self -driven?  A.  Yes. 

Q.  Can  you  make  that  demonstration  here?  A.  Yes, 
I  have  arranged  one  tube  with  a  resistor  like  Fig.  10  we 
discussed  this  morning,  so  that  we  can  change  the  grid 
side  over  to  the  tap  on  the  resistor,  and  make  it  oscillate. 
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Q.  Fig.  10  there?  A.  Yes.  In  this  connection — 

Q.  Will  you  illustrate  the  adjustment  of  the  tube?  A. 
The  connection  is  made  to  a  variable  tap  on  the  resistor, 
and  the  oscillator  is  disconnected,  so  that  there  is  no  ex¬ 
ternal  signal  coming  in  from  there  (illustrating). 

Q.  From  the  oscillator?  A.  Yes. 

Q.  Proceed.  A.  By  connecting  to  these  different  taps 
it  will  operate  at  different  frequencies  as  a  self- 

151  oscillator.  Of  course,  if  the  grid  is  connected  back 
to  the  original  position,  the  inverter  will  not  func¬ 
tion  ;  until  it  is  actuated  by  some  external  force,  such  as  an 
oscillator.  This  is  an  example  of  it  (indicating).  Ex¬ 
ternally  driven  relaxation  oscillator.  By  changing  the  con¬ 
nection  to  the  resistor  33  you  can  make  it  self -oscillatory. 

Q.  You  have  now  demonstrated,  in  accordance  with  the 
description  in  your  specification,  that  you  can  make  it 
self-oscillatory  by  merely  adjusting  the  tap.  Is  that  cor¬ 
rect?  A.  Yes. 

Q.  You  have  made  the  illustration?  A.  That  is  right. 
Q.  Now,  Doctor  Edgerton,  I  would  like  to  have  you 
just  briefly  give  a  stroboscopic  demonstration — it  won’t 
take  long,  just  to  see  what  the  effect  is?  A.  I  will  come 
down  here  and  show  you. 

(At  this  point  the  witness  leaves  the  stand  and 
goes  down  to  the  instrument.) 

You  will  notice  when  I  move  the  pencil  rapidly  in  this 
beam  of  the  light  you  can  only  see  it  in  distinct  points  (illus¬ 
trating).  That  is  because  the  flashes  of  light  are  very  short. 
Now,  if  I  point  the  light  on  an  object  which  is  rotated  and 
flash  it  at  exactly  the  same  point  on  each  revolution  it  will 
look  as  though  the  object  is  standing  still.  In  engineering 
and  scientific  work,  a  great  many  times,  the  object 

152  will  be  moving  very  fast,  and  it  is  impossible  to 
see  what  is  happening;  and  this  instrument  is  used 

to  aid  you  to  see,  so  that  you  can  study  and  find  out  what 
is  going  on.  ! 
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I  will  adjust  the  oscillator  on  this  so  that  we  get  the 
frequency  of  the  light  to  correspond  exactly  to  the  speed 
of  the  fan.  Can  you  see  the  numbers  on  this — 

The  Court:  Yes. 

The  Witness :  Although  it  is  actually  going  more 
than  a  thousand  revolutions  per  minute,  it  appears 
stationary,  so  that  you  can  study  it  and  see  what  is 
happening.  It  can  be  made  to  appear  to  go  either 
forward  or  backward. 

One  of  the  uses  of  the  device  of  this  type  is  to 
measure  speed.  There  is  a  dial  directly  on  the  de¬ 
vice  so  that  you  can  read  it  for  speed. 

(The  witness  goes  back  to  the  stand.) 

Mr.  Rines:  That  completes  the  direct  examina¬ 
tion,  your  Honor. 

CROSS  EXAMINATION  by  Mr.  Reynolds: 

Q.  When  you  testified  that  the  word  “thyratron”  was 
in  general  use  as  early  as  1929  how  did  you  fix  that  date? 
A.  That  was  fixed  by  technical  articles  that  appeared 
about  that  time. 

Q.  Do  you  have  any  of  those  articles  here?  A.  I  think 
I  do,  as  a  matter  of  fact. 

153  Q.  Do  you  know  of  any  article  prior  to  1933  in 
which  that  term  was  used  by  someone  outside  of  the 
General  Electric  organization?  A.  No,  I  don’t — oh,  you 
mean  by  any  other  company? 

Q.  Yes,  someone  other  than  connected  with  the  Gen¬ 
eral  Electric  Company?  A.  Well,  there  must  have  been 
technical  articles  written  by  people,  but — 

Q.  You  don’t  know  of  any  such  offhand  prior  to  say 
September  of  1933?  A.  It  is  possible  some  of  my  articles 
may  have  mentioned  it. 

Q.  You  cannot  put  your  hand  on  one  right  now,  isn’t 
that  right?  A.  I  think  I  could. 

Q.  I  wish  you  would  do  so,  if  you  can  afterwards?  A. 
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All  right;  you  would  like  an  illustration  of  the  use  of  the 
word  by  myself  or  someone  else  prior  to — 

Q.  Any  publication  by  someone  who  was  not  connected 
with  the  General  Electric  Company — if  you  have  such  I 
would  like  to  see  it?  A.  Yes. 

Q.  Now,  there  is  no  drawing  in  your  Application  No. 
685,501  which  illustrates  the  circuit  in  which  the  thyratron 
generates  its  own  oscillations,  is  there,  on  the  appli- 

154  cation  as  filed?  A.  No,  there  is  not. 

Q.  And  on  page  6  of  the  specification  of  your  ap¬ 
plication  there  is  this  statement : 

“If  the  impedance  is  reactive,  the  thyratron  cir¬ 
cuit  may,  under  certain  conditions,  generate  its 
own  oscillations  at  a  frequency  determined  by  the 
circuit  constants  and  characteristics  of  the  tube”. 
What  conditions  are  referred  to  there? 

A.  Well,  the  conditions  that  are  referred  to  are  the 
critical  conditions  for  the  tube  at  which  it  will  support 
oscillations  directly;  if,  in  a  particular  instance,  the  grid 
potentials  are  such  that  it  will  start,  then  it  will  operate. 

Q.  Well,  what  kind  of  conditions  are  they,  conditions 
of  what,  resistance,  temperature,  or  what?  A.  Well,  yes, 
temperature,  and  also  the  circuit  constants.  The  point  is 
that,  some  time  during  the  cycle,  the  charge  or  potential  on 
the  grid  must  reach  a  critical  value  at  which  the  tube  will 
operate. 

Q.  Now,  does  the  application  explain  how  you  would 
determine  those  conditions?  A.  Those  conditions  are  am¬ 
ple  to  cause  you  to  produce  the  self-oscillations.  You  state 
that  the  tube  creates  “its  own  oscillations”;  that  means 
the  specification  does  definitely  describe  the  conditions,  in 
terms  of  tube  characteristics. 

155  Q.  Well,  it  explains  the  result  that  you  want  to 
get,  but  does  it  describe  what  it  is  you  take  to  obtain 

the  result?  A.  It  does  to  me. 


Q.  Will  you  point  out  any  definite  description  of  those 
steps  that  you  find  in  the  application?  A.  Well,  it  says 
on  page  6  there,  exactly  the  quotation  you  read. 

Q.  Do  you  want  to  see  it?  A.  Well,  the  specification 
says: 

“If  the  impedance  is  reactive,  the  thyratron  circuit 
may,  under  certain  conditions,  generate  its  own  oscil¬ 
lations,” 
and  so  forth. 

That  means  the  different  elements  that  are  put  into  the 
circuit  and  the  characteristics  of  the  tube. 

Q.  That  does  not  describe  how  you  get  those  conditions, 
does  it?  A.  No,  but  it  states  the  general  relationship  that 
must  exist. 

Q.  Well,  there  is  nothing  in  that  to  tell  you  just  exactly 
what  to  do  in  order  to  obtain  this  result,  is  there?  A.  Sure ; 
it  says  make  the  impedance  reactive. 

Q.  Well,  that  alone  is  not  sufficient  to  do  what  the 
156  statement  calls  for,  is  it?  A.  There  is  a  further  limi¬ 
tation  there,  that  certain  conditions,  depending  on 
the  circuit  constants  and  the  tube. 

Q.  Well,  isn’t  this  a  fact,  that  those  conditions  are  not 
specifically  described,  but  that  your  contention  is  that  per¬ 
sons  skilled  in  this  art  would  understand  the  conditions,  so 
is  that  what  it  amounts  to?  A.  Yes. 

Q.  You  do  not  claim  that  the  application  itself  describes 
those  conditions  in  detail,  do  you  ?  A.  No.  Each  wire  is  not 
described  exactly  how  it  is  connected. 

Q.  Not  only  that,  but  it  does  not  tell  you  how  much  re¬ 
actance  you  want,  does  it?  A.  No,  but  it  does  say  that 
there  is  reactance  which,  if  put  in  there,  will  produce  self¬ 
oscillations. 

Q.  But  there  is  nothing  that  will  fix  the  value  of  the 
reactance?  A.  No. 

Q.  Is  there  anything  there  to  tell  you  how  to  get  the 
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selected  frequency  of  oscillation?  A.  Do  you  mean  the 
exact  frequency? 

Q.  Yes.  Ar.  No. 

Q.  Is  it  your  understanding  that  your  application  as 
filed  contained  a  full  description  of  everything  that  is 

157  shown  in  proposed  Figures  10  to  12  of  that  Appli¬ 
cation  685,501?  A.  Would  you  repeat  your  ques¬ 
tion? 

Q.  Is  it  your  understanding  that  application  as  filed 
contained  a  full  description  of  everything  that  is  disclosed 
in  Figures  10  to  12  ?  A.  That  is  my  impression,  that  every¬ 
thing  on  those  three  figures  is  exactly  described  in  the 
specification. 

Q.  Well,  in  that  case  what  is  the  necessity  for  adding 
the  figures  to  the  application?  A.  The  object  is  to  further 
illustrate  by  means  of  these  drawings — 

Q.  Well,  if  the  original  disclosure  is  sufficient,  why  is  it 
necessary  to  add  to  it?  A.  Well,  I  have  always  felt  that 
it  was  sufficient. 

# 

Q.  So  it  is  your  impression  those  figures  were  unneces¬ 
sary,  is  that  right?  A.  Well,  so  far  as  these  claims  are 
concerned  that  is  my  opinion. 

Q.  Well,  are  they  necessary  in  any  respect?  A.  I  don’t 
see  any  need  of  them  so  far  as  these  particular  claims 
are  concerned  in  this  particular  case. 

Q.  Limiting  it  to  these  claims,  Doctor,  can  you  think  of 
any  reason  why  they  are  necessary?  A.  No,  I  can  think 
of  no  other  reason. 

Q.  This  article  by  Livingston  &  Lord,  April,  1933, 

158  is  not  referred  to  in  your  application  as  filed,  is  it? 

A.  No. 

i 

Mr.  Reynolds :  That  is  all.  ; 

RE-DIRECT  EXAMINATION  by  Mr.  Rines:  j 

Q.  You  have  testified  that  in  your  Application,  Serial 
No.  685,501,  you  have  not  told  how  much  reactance  to  put 
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in.  Now,  in  Application,  Serial  311,724,  the  other  applica¬ 
tion  in  which,  in  addition  to  describing  the  self-excited  in¬ 
verter,  you  also  illustrate  it;  do  you  show  how  much  re¬ 
actance  you  need  there  ?  A.  No. 

Q.  What  is  the  distinction  between  the  two  cases  ex¬ 
cept  that,  in  one  case,  you  illustrate  it  and,  in  the  other 
case,  you  don’t?  A.  There  is  no  difference. 

Q.  You  have  also  been  asked  as  to  why  it  is  necessary 
to  add  Figs.  10, 11  and  12  in  the  original  case,  and  you  mere¬ 
ly  say  there  is  no  necessity  for  it,  but  I  want  to  ask  you 
this  question :  Did  you  propose  to  add  those  Figs.  10, 11  and 
12,  or  did  your  attorney  propose  it?  A.  You  proposed  it. 

Mr.  Rines :  That  is  all. 

Mr.  Reynolds:  I  have  nothing  further  of  this 
witness. 

Mr.  Rines:  I  will  call  Mr.  Germeshausen. 


159  Thereupon — 

KENNETH  JOSEPH  GERMESHAUSEN  called 
as  a  witness  by  and  on  behalf  of  the  plaintiff,  and  after 
having  been  first  duly  sworn  was  examined  and  testified  as 
follows : 

Direct  Examination  by  Mr.  Rines: 

Q.  Will  you  please  state  your  full  name?  A.  Kenneth 
Joseph  Germeshausen. 

Q.  Your  occupation?  A.  I  am  a  research  associate  at 
the  Massachusetts  Institute  of  Technology  and  I  am  also 
a  staff  member  of  the  Radiation  Laboratory  at  M.  I.  T. 

Q.  You  have  referred  to  M.  I.  T. ;  what  is  M.  I  T?  A. 
That  is  the  Massachusetts  Institute  of  Technology,  a  tech¬ 
nical  school  where  engineering  is  taught. 

Q.  How  long  have  you  been  connected  with  the  Massa¬ 
chusetts  Institute  of  Technology?  A.  I  came  there  as  a 
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student  in  1929  and  received  my  bachelor’s  degree  in  1931, 
and  then  I  engaged  in  research  on  stroboscopes,  and  ap¬ 
paratus  of  that  sort  as  research  assistant  at  M.  I.  T.,  until 
I  believe,  up  to  about  1935,  when  I  was  made  a  research 
.  associate,  still  engaged  in  research  and  development  on 
circuits  and  tubes  used  in  this  type  of  equipment. 

160  Q.  You  have  heard  the  testimony  relating  to  Fig. 
9  of  application,  Serial  No.  685,501.  Do  you  know 

anything  about  that  Fig.  9?  A.  Yes,  I  am  familiar  with 
Fig.  9. 

Q.  What  connection  have  you  had  with  it?  A.  I  act¬ 
ually  set  up  and  operated  a  circuit  of  that  type. 

Q.  Have  you  any  record  of  that  fact?  A.  Yes,  I 
made  some  brief  records  of  them.  I  have  them  in  one  of 
my  notebooks. 

Q.  W7ill  you  please  refer  to  your  record?  A.  On  page 
101  of  my  notebook  No.  2,  which  ran  from  February  4, 
1932,  to  February,  1934, 1  have  a  sketch  of  part  of  the  cir¬ 
cuit,  which  indicates  that  it  was  suggested  as  a  circuit  to 
try,  but  it  does  not  say  that  was  actually  operated.  How¬ 
ever,  on  the  next  page,  page  102, 1  have  a  slightly  more  com¬ 
plete  circuit  with  an  indication  that  the  circuit  was  actually 
operated,  set  up  and  operated. 

Mr.  Rines:  I  would  like  to  offer  in  evidence  a 
photostat  of  the  two  pages  101  and  102. 

(The  pages  referred  to  were  thereupon  received 
in  evidence  and  marked  “Plaintiff’s  Exhibit  No. 
17.”) 

By  Mr.  Rines : 

Q.  What  date  did  you  operate  that  circuit?  A.  The 
date  at  the  top  of  the  page  is  July  22,  1933,  and  that 

161  means  that  this  circuit  was  set  up  very  near  that 
time,  within  a  day  or  so,  and  it  may  have  been  operat¬ 
ed  over  a  period  of  several  days  thereafter. 
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Q.  Now,  what  did  you  find  as  to  the  oscillatory  or  non- 
oscillatory  nature  of  the  condenser-charging  circuit  in  Pig. 
9?  Of  the  charging  circuit  for  the  condenser  26,  Fig.  9?  A. 
I  had  known  for  quite  some  time  that  a  circuit  of  that  sort, 
with  the  condenser,  the  amount  of  wire  and  with  the  type 
of  lamp  we  used,  was  oscillatory.  By  that  I  mean  that  the 
constants  of  R,  L  and  C  are  such  that  the  voltage  of  the 
condenser  would  tend  to  reverse  in  the  charging  or  dis¬ 
charging  of  the  condenser.  We  know  that  the  voltage 
was  reversing  because  we  sometimes  saw  the  little  bright 
spots  on  the  anode  of  the  tube — I  cannot  see  the  number  of 
it — anode  6,  which  indicates  that  the  reverse  current  was 
flowing  in  the  tube ;  that  is  the  voltage  in  some  cases  revers¬ 
ed  to  such  an  order  of  magnitude  it  would  actually  break 
the  tube  down  in  the  opposite  direction.  This  had  the 
effect  of  causing  a  tube  to  become  very  black  on  the  top, 
or  anode  end.  We  were  quite  familiar  with  these  circuits  as 
we  set  them  up,  and  they  were  oscillatory. 

Now,  there  was  some  additional  data  on  this  case,  it  was 
not  fully  disclosed  in  my  notes,  but — 

Q.  Mr.  Germeshausen,  let  me  interrupt  you — I  am 
162  trying  to  shorten  this ;  I  don ’t  believe  that  we  really 
care  about  all  the  evidence.  You  have  testified  you 
had  set  that  circuit  up?  A.  That  is  right. 

Q.  Did  you  or  did  you  not  find  that  the  charging  cir¬ 
cuit  for  the  condenser  26  was  oscillatory?  A.  It  was  oscil¬ 
latory.  ; 

Mr.  Rines:  You  may  cross-examine. 

CROSS  EXAMINATION  by  Mr.  Reynolds : 

Q.  Do  not  your  own  notebook  entries  indicate  that  the 
operation  was  generally  unsuccessful  in  these  experiments? 
A.  No,  they  do  not  indicate  that  to  me. 

Q.  Well,  on  page  101 1  find  the  statement: 

“The  circuit  tried  and  found  that  the  FG  67  tended 
to  fire  when  the  spark  went  and  also  when  the  mer¬ 
cury  lamp  fired.’ ’ 
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Was  this  a  success;  is  that  your  idea  of  a  successful  ex¬ 
periment? 

A.  That  does  not  refer  to  the  circuit  at  the  top  of  the 
page,  but  to  the  circuit  alongside  of  it ;  it  was  written  on  a 
different  date  and  on  an  entirely  different  circuit,  an  en¬ 
tirely  different  experiment. 

Q.  You  are  relying  on  the  one  at  the  top  of  the  page?  A. 
Yes. 

163  Q.  What  about  the  following  page?  What  is  it 
you  are  relying  on  there?  A.  The  one  at  the  top 

of  the  page,  which  has  no  connection  with  the  one  at  the 
bottom  of  the  page. 

Q.  Now,  opposite  the  one  at  the  top  of  the  page  there 
is  a  statement: 

“This  would  not  work  satisfactorily  with  one 
thousand” — 

What  is  that? 

A.  1000  v;  the  “v”  means  volts. 

Q.  I  see;  and — 

“when  a  resistance  was  put  in  to  drop  the  voltage 
to  about  500  it  worked  O.  K.  at  1500  cycles”. 

Did  that  indicate  it  was  successful  only  under  limited  con¬ 
ditions;  is  that  right?  A.  It  was  successful  up  to  that 
frequency. 

Q.  It  does  not  say  up  to  it,  does  it  ?  A.  It  says  it  operat¬ 
ed. 

“O.  K.  at  1500  cycles”. 

Q.  It  does  not  say  it  operated  at  a  frequency  above  that? 
A.  It  does  not  indicate  that. 

Q.  Did  it  indicate  success  only  under  one  set  of  condi¬ 
tions  and  unsatisfactory  operation  under  other  eondi- 

164  tions?  A.  That  is  true.  However,  I  ^vould  like  to 
state  that  these  experiments  we  aimed  at  getting  very 

high  frequency  operation ;  that  is,  we  were  not  interested  in 
making  tests  to  see  whether  the  circuit  would  operate  at  10 
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cycles;  we  wanted  to  get  the  maximum  number  of  cycles; 
that  is  why  we  tested  at  1500.  Probably  I  had  trouble  run¬ 
ning  it  any  faster  than  that,  but  I  did  not  make  very  com¬ 
plete  notes. 

Mr.  Reynolds:  That  is  all. 

RE-DIRECT  EXAMINATION  by  Mr.  Rines  : 

Q.  Did  the  circuit  operate  successfully  at  any  frequency  ? 
A.  My  records  indicate  it  operated  at  1500  cycles,  as  stated 
here,  but  whether  we  ever  tried  it  at  lower  frequencies  I 
don’t  know. 

Q.  Is  it  fair  to  say  that,  when  it  did  operate  satisfac¬ 
torily,  the  charging  current  of  the  condenser  26  was  oscil¬ 
latory  or  non-oscillatory?  A.  It  was  oscillatory. 

Mr.  Rines :  That  is  all. 

Now,  if  your  Honor  please,  I  have  one  further 
witness;  he  is  prepared  to  come  here  directly  after 
lunch. 

The  Court:  Very  well.  We  will  recess  until  one- 
thirty. 

(Thereupon,  at  12:30  o’clock  p.  m.,  a  recess  was 
taken  until  1:30  o’clock  p.  m.,  of  the  same  day.) 


165  Afternoon  Session. 

The  hearing  was  resumed  at  1 :30  o’clock  p.  m.,  pur¬ 
suant  to  the  taking  of  the  recess. 

Mr.  Rines :  If  your  Honor  please,  before  the  recess 
Mr.  Reynolds  asked  Dr.  Edgerton  to  make  an  in¬ 
vestigation.  He  has  done  so,  and  I  would  like  to 
submit  him  for  further  cross  examination. 

The  Court:  Very  well.  You  come  back,  Doctor, 
please. 
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Thereupon — 

H AHOLD  E.  EDGERTON  resumed  the  witness  stand  and 
testified  further  as  follows : 

Cross  Examination  Resumed  by  Mr.  Reynolds : 

Q.  Have  you  found  any  publications  of  the  kind  we  were 
talking  about  before  the  recess?  A.  I  have,  yes. 

Q.  Can  you  produce  them?  A.  Yes,  sir.  One  is  an 
article  entitled  “The  Thyratron  Relaxation  Oscillator  and 
Some  of  Its  Applications,”  which  appeared  October,  1932, 
in  the  Review  of  Scientific  Instruments. 

The  author  is  Herbert  J.  Reich,  who  is  in  the  Electrical 
Engineering  Department  at  the  University  of  Illinois. 

Mr.  Rines :  I  offer  a  copy  of  that  in  evidence. 

166  (The  article  referred  to  was  marked  Plaintiff’s  • 
Exhibit  No.  19,  and  received  in  evidence.) 

The  Witness:  And  a  second  article  entitled  “The 
Parallel  Type  Inverter,”  which  was  presented  at  the 
North-eastern  District  Meeting  of  the  American  In¬ 
stitute  of  Electrical  Engineers,  Providence,  Rhode 
Island,  May  4  to  7,  1932. 

The  author  of  this  article  is  Frederick  N.  Tomp¬ 
kins,  who  is  an  Associate  Professor  of  Electrical 
Engineering  at  Brown  University. 

Mr.  Rines:  We  offer  a  copy  of  that  in  evidence. 

(The  article  referred  to  was  marked  Plaintiff’s 
Exhibit  No.  20,  and  received  in  evidence.) 

Mr.  Rines:  Do  you  have  some  more  to  complete 
vour  answer? 

The  Witness :  In  addition  to  this,  there  were  four 
articles  of  mine  before  this  date  which  I  can  refer  to 
bv  name  if  vou  care  to  have  them. 

v  m 

Mr.  Reynolds:  That  is  not  necessary  on  my  ac¬ 
count.  j 

That  is  all. 

Mr.  Rines:  That  is  all. 

(Witness  excused.) 


I 

j 

i 
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[167]  Thereupon — 

EDWARD  L.  BOWLES  was  called  as  a  witness  on  be¬ 
half  of  the  plaintiff  and,  having  been  first  duly  sworn,  was 
examined  and  testified  as  follows : 

Direct  Examination : 

By  Mr.  Bines : 

Q.  Please  state  your  name?  A.  Edward  L.  Bowles. 

Q.  And  your  occupation?  A.  I  am  a  teacher  or  pro¬ 
fessor  at  the  Massachusetts  Institute  of  Technology  ordi¬ 
narily,  and  a  consulting  engineer.  Since  April,  1942, 1  have 
been  on  leave  of  absence,  working  here  as  expert  consultant 
to  the  Secretary  of  War,  and  I  hold  that  position  at  the 
present  time. 

Q.  Expert  consultant  in  what  field?  A.  I  have  been 
consulting  in  various  fields,  but  more  specifically  in  con¬ 
nection  with  communications,  and  radar  and  various  other 
electronic  fields. 

Q.  How  long  have  you  been  connected  with  this  field? 
A.  Professionally  since  1920.  Shortly  thereafter  I  be¬ 
came  head  of  the  electrical-communications  division  at  the 
Massachusetts  Institute  of  Technology,  and  I  held  that 
position  up  to  the  time  I  took  my  leave  of  absence  in  1942 
to  come  to  Washington. 

Q.  Have  you  ever  heard  the  term  “inverter”? 

[168]  A.  I  have. 

Q.  Will  you  explain  how  the  term  originated? 
A.  In  electrical  engineering  the  term  was  originated  by — 

The  Court:  If  you  would  speak  out  toward  the 
reporter  it  would  be  easier  for  her.  I  can  hear  all 
right. 

The  Witness :  Thank  you. 

My  first  knowledge  of  the  use  of  the  term  in  the 
field  of  electrical  engineering  was  in  connection  with 
a  publication  of  Mr.  D.  C.  Prince  of  the  General  Elec¬ 
tric  Company. 
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In  the  electrical  engineering  field  there  was  always 
a  desire  to  get  rid  of  cumbrous  or  heavy  rotating 
machinery,  and  to  substitute  for  it  what  we  might 
call  electronic  devices  or  circuits,  because  of  their 
greater  simplicity.  They  involved  no  moving  parts. 

Prince  described  in  this  particular  article  a  static 
device,  that  is,  a  device  with  no  moving  parts,  a  de¬ 
vice  comprising  electron  tubes  and  transformers, 
which  he  stated  was  for  the  purpose  of  changing  or 
converting  direct  current  into  alternating  current. 

Up  to  that  time  there  had  been  electronic  devices, 
static  devices,  known  as  rectifiers,  which  were  used 
to  change  alternating  current  into  direct  current. 

He  now  achieved  the  inverse  of  this  process  in 
which  he  made  use  of  similar  circuit  elements,  and 
[169]  he  termed  this  inverse  process  an  inverter. 

Since  that  time  the  term  has  become,  you  might 
say,  a  standard  one,  either  inverter  or  static  in¬ 
verter,  and  since  then  there  have  been  other  publica¬ 
tions  which  made  use  of  the  term  inverter  as  a  stand¬ 
ard  term  to  describe  the  process  which  Prince  first 
set  forth. 

Q.  What  is  the  article  to  which  you  have  referred?  A. 
The  article  to  which  I  refer  is  one  in  the  General  Electric 
Review  of  October,  1925,  under  the  beading  “The  Inverter.” 
bv  D.  C.  Prince  of  the  Research  Laboratory  of  the  General 
Electric  Company. 

Mr.  Rines:  I  offer  a  copy  of  that  article  in  evi¬ 
dence. 

(The  article  referred  to  was  marked  Plaintiff’s 
Exhibit  No.  21,  and  received  in  evidence.) 

By  Mr.  Rines: 

Q.  Where  did  you  find  any  reference  to  static  machinery 
or  rotating  machinery  in  that  article?  A.  Prince  in  his 
opening  statement  refers  to  the  fact  that  the  name  “inver- 
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ter”  which  he  puts  in  quotations,  is  used  to  denote  the  in¬ 
verse  of  the  process  of  rectification  and  I  have  already, 
your  Honor,  stated  that  in  rectification  as  here  used,  it  was 
the  process  of  converting  alternating  current  into  direct 
current. 

Prince  is  describing  now  the  inverse  of  that  process,  and 
he  goes  on  to  state  that  his  inverter  device  covers  an 

170  assemblage  of  transformers  and  thermionic  valves, 
as  he  says,  of  any  sort  used  to  convert  direct  current 

into  single  or  polyphase  alternating  current. 

He  goes  on  to  call  attention  to  the  fact  that  this  combina¬ 
tion  possesses  novelty  or  technical  interest  for  the  reason 
that  if  inverter  devices  can  be  developed  so  that  they  can 
handle  power  comparable  to  that  which  is  or  was  achievable 
at  that  time  with  rotating  machinery,  then  there  was 
promise  that  here  would  be  a  much  more  convenient  means 
to  accomplish  the  results  that  theretofore  had  been 
achieved  by  rotating  machinery  by  a  static  or  stationary 
assemblage  of  electrical  elements. 

Q.  Are  you  familiar  with  the  rotating  machinery  to 
which  he  refers?  A.  I  am. 

Q.  Would  you  give  some  description  of  it  to  give  us 
some  idea  of  what  Prince’s  problem  was?  A.  Prince’s 
work  at  the  General  Electric  Company  was  concerned,  quite 
naturally,  with  the  development  of  what  in  electrical  en¬ 
gineering  we  would  call  rotating  machinery,  and  that  has 
to  do  ordinarily  with  these  large  generators  and  motors 
that  are  used  in  power  plants,  power  systems,  and  also 
motor  work  and  converting  electricity  to  mechanical  power 
in  factories  and  the  like. 

Q.  And  you  have  stated  that  the  term  “inverter” 

171  as  pointed  out  by  him  was  to  cover  an  assemblage  of 
transformers  and  thermionic  valves.  Are  trans¬ 
formers  and  thermionic  valves  rotary  or  stationary?  A. 
They  are  fixed  or  stationary  devices. 
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Q.  Would  you  refer  also  to  the  Editor’s  Summary  of 
that  paper?  Does  he  say  anything  there  about  what  is 

►  meant  by  the  term  “inverter”,  also  in  quotation  marks? 

t  A.  The  editor  calls  attention  to  the  highlight  of  the  article, 

namely,  that  this  inverter  that  Prince  describes  offers 
means  of  converting  direct  current  into  alternating  cur- 
•  rent  without  the  use  of  rotating  machines.  In  other  words, 

\  he  has  achieved  a  static  instrumentality  to  accomplish  that 

!<  job. 

Q.  Now,  Mr.  Bowles,  w’ould  you  be  willing  to  explain  to 
the  Court  what  is  the  inverter  that  Prince  has  described  in 
**  his  article,  and  to  make  it  easier  for  you,  you  might  refer 

to  this  chart  which  contains  certain  figures  in  the  Prince 
t  article?  A.  Referring  to  Figure  3,  for  example,  the  ob¬ 

ject  of  the  inverter  is  to  convert  direct  current  energy  in¬ 
to  alternating  current  energy. 

►  The  source  of  the  direct  current  energy  is  symbolized  by 
this  figure  here,  in  w’hich  the  G.  stands  for  generator.  It 
might  well  be  a  battery  or  any  source  of  direct  current 

energy  on  which  wTe  wish  to  operate. 

172  That  is  not  a  part  of  the  inverter,  of  course,  but 
the  source  which  you  will  have  connected  to  the  in- 

k  verter. 

Then  the  output  of  the  inverter,  that  is,  the  alternating 
current  energy  which  has  been  made  bv  the  inverter  from 
the  direct  current  energy,  can  be  used  in  a  load.  In  the 
figure  that  load  is  shown  symbolically  as  a  motor,  M.  That, 
of  course,  could  be  electric  lights  or  flatirons  or  any  other 
device,  radio  sets,  or  what  not  that  would  work  on  alternat¬ 
ing  current. 

Then  we  have  the  inverter  itself,  which  Prince  refers  to 
as  an  assemblage  of  various  electrical  elements,  and  I  will 
show  them  and  name  them. 

This  is  an  impedance,  this  L. 

This  element  up  at  the  top  shown  by  “a”,  “c”,  is  a  ther- 
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mionic  tube  or  valve,  I  believe  be  calls  it  in  the  article.  The 
terms  are  synonymous. 

And  this  device,  likewise,  designated  by  “a1”  and  “c1” 
is  also  a  thermionic  vacuum  tube.  And  then  the  device  T, 
T1  is  a  transformer. 

These  elements  then,  the  tube,  the  impedance  and  the 
transformer  are  the  fixed  elements  or  static  elements  to 
which  Prince  actually  refers  in  his  article,  and  it  is  those 
elements  that  comprise  what  he  terms  the  inverter ;  and  they 
are  exclusive  of  the  source  of  energy  which  energizes  the 
inverter  and  of  the  load  which  the  inverter  is  in- 
172  tended  to  serve. 

In  more  detailed  form,  precisely  this  same  inver¬ 
ter  circuit  is  shown  in  more  detail  in  this  Fig.  8. 

Here  again  Prince  does  not  bother  to  show  what  the 
generator  may  be.  It  could  be  a  source  of  direct  current 
such  as  we  would  have  in  metropolitan  Boston,  when  you 
plug  into  the  wall,  or  outlet;  that  is  what  comes  out,  so 
that  could  be  the  direct-current  power  system  or  battery, 
or  generator.  The  corresponding  transformers,  tubes,  and 
impedance  are  found  in  Fig.  8  identical  with  those  in  Fig. 
3;  and  then,  as  a  part  of  the  correspondence,  there  is  the 
load  that  the  inverter  must  supply,  and  that  is  symboli¬ 
cally  shown  by  this  external  device  marked  M,  that  stands 
for  a  motor,  just  as  this  Fig.  3  up  here  with  M  in  it  stands 
for  a  motor.  That  would  be  an  alternating-current  device. 

And  this  little  transformer  arrangement  X,  X1  is  merely 
an  artifice  to  supply  to  the  inverter,  which  is  this  assem¬ 
blage  here,  showing  exactly  the  assemblage  in  Figure  3, 
an  artifice  to  supply  to  that  inverter  the  necessary  trig¬ 
gering  voltage.  And,  what  is  more,  the  inverter  device  is 
just  as  Prince  describes  it,  that  element  there,  and  these 
are  the  special  thermionic  tubes,  that  is,  there  are  three 
electrode  tubes  that  he  refers  to  in  the  opening  of  his  ar¬ 
ticle. 
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Q.  In  both  of  these  figures  that  you  have  discussed, 
what  is  the  mechanism  that  controls  the  grid  of  the 

174  tubes?  A.  It  is  an  electrical  mechanism  that  ap¬ 
plies  an  alternating  voltage  to  the  grids  of  the  tubes. 

Q.  Yes,  but  from  what  source  do  the  grids  get  their  im¬ 
pulses?  A.  They  get  the  impulses  from  the  alternating 
voltage  across  this  load. 

Q.  Is  that  load  part  of  the  inverter?  A.  It  is  not  part 
of  the  inverter. 

Q.  Then  the  inverter  is  the  mechanism  you  have  de¬ 
scribed  without  the  mechanism  that  triggers  the  grid,  is 
that  correct?  A.  That  is  right.  That  mechanism  can  be 
of  many,  many  types. 

Q.  And  the  things  that  you  have  included  in  the  term 
“ inverter ”  are  rotary  or  static?  A.  Those  things  that 
I  have  included  are  static.  That  is  exactly  in  accordance 
with  Prince’s  statement. 

Q.  Does  Prince  use  the  term  “inverter”  or  “static  in¬ 
verter”?  A.  Prince  uses  /the  term  “inverter,”  but  he 
does  refer  rto  the  fact  that  his  object  was  to  be  able  to  sub¬ 
stitute  this  for  rotating  machinery,  and  ordinarily  we  think 
of  rotating  machinery  as  dynamic  or  opposed  to  static,  so 
it  was  common  usage  to  talk  about  devices  using  tubes  and 
transformers,  'things  that  didn’t  rotate,  as  static. 

Q.  And  when  Prince  used  the  term  “inverter,” 

175  what  distinction  did  he  make  between  that  term  and 
the  term  “static  inverter”?  A.  He  accepted  them 

as  svnonvmous,  I  would  sav.  i 

Q.  You  say  that  Prince  described  this  inverter  first  in 
connection  with  thermionic  tubes.  Did  he  ever  extend  that 
description  to  gas  tubes  or  thyratrons?  A.  He  did  extend 
the  inverter  concept  to  include  the  use  of  gas  tubes  in  place 
of  the,  what  we  would  call  hard  thermionic  tubes  or  valves, 
that  he  first  referred  to  in  this  early  article.  Thatj  was 
described  in  a  later  article.  I  can’t  remember  the  exact 
source.  He  shows  the  application  of  gas  tubes  to  a  circuit 
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of  this  form,  that  is,  replacing  the  earlier  tube  that  he 
called  a  thermionic  valve,  with  gaseous  tubes  of  the  thyra- 
tron  type,  which  he  described  in  the  article  I  have  before 
me. 

It  is  entitled  “The  Direct-current  Transformer  Utiliz¬ 
ing  Thyratron  Tubes,’ ’  a  publication  of  the  General  Elec¬ 
tric  Review  of  July,  1928. 

Mr.  Rines:  I  offer  a  copy  of  that  article  in  evi¬ 
dence. 

(The  article  referred  to  was  marked  Plaintiff’s 
Exhibit  No.  22,  and  received  in  evidence.) 

By  Mr.  Rines: 

Q.  Does  that  1928  paper  employ  the  word  thyratron? 
A.  Yes,  it  does.  It  shows  a  device  which  is  referred  to  as 
a  thyratron. 

176  Q.  In  order  to  make  it  short,  I  would  like  to  re¬ 
fer  you  to  the  block  portion  at  the  top  of  the  article. 
What  does  Prince  say  there  about  rotary  machinery  and 
static  machinery,  if  anything?  A.  The  context  of  the 
Editor’s  Remarks  is  that  there  has  been  a  fascinating 
challenge  to  try  to  achieve  a  means  of  transformation  of 
direct  current  into  alternating  current  without  the  use  of 
rotating  machinery. 

He  goes  on  to  say — that  is  the  editor — that  ordinary 
thermionic  vacuum  tubes,  or  what  he  terms  pliotrons,  were 
so  applied  by  Prince  in  an  earlier  article,  and  that  we  now 
are  able  to  use  more  powerful  tubes,  the  gaseous  tubes, 
which  Prince  is  about  to  describe,  to  give  to  this  inverter 
circuit  the  ability  to  handle  much  more  power  than  it  was 
possible  for  that  inverter  circuit  to  handle  by  the  vacuum 
tube  means  described  in  the  earlier  Prince  article  to  which 
I  have  already  referred,  namely,  the  October  1925,  one. 

Q.  Does  Prince  in  that  article  change  his  original  con¬ 
cept  that  “inverter”  and  “static  inverter”  are  synony¬ 
mous?  A.  No,  he  does  not  change  his  position. 


189 


Q.  I  should  now  like  to  invite  your  attention  to  another 
General  Electric  Review  article  by  C.  A.  Sabbah,  entitled 
“ Series-parallel  Types  Static  Converters,”  General  Elec¬ 
tric  Review,  May  1931,  a  copy  of  -which  I  shall  offer  in  evi¬ 
dence. 

177  (The  article  referred  to  was  marked  “Plaintiff’s 
Exhibit  No.  23”  and  received  in  evidence.) 

By  Mr.  Rines  : 

Q.  The  title  of  the  paper  is  “Series-parallel  Type 
Static  Converters.”  What  is  a  converter?  A.  A  con¬ 
verter  is,  that  is,  in  electrical  parlance,  a  device  for,  let  us 
say,  changing  alternating  current  into  direct  current,  or 
direct  current  into  alternating  current;  and  the  term 
“static  converter”  is  used  in  opposition  to  the  term 
dynamic  converter.  But  we  don ’t  use  the  term  dynamic  in 
standard  electrical  engineering  practice,  but,  rather,  we 
would  refer  to  a  dynamic  converter  as  a  rotary  converter, 
that  is,  rotary  machine.  And  this  heading  that  says 
“Static  converter”  is  referring  to  a  converter  that  is  not 
a  rotating  machine,  that  is,  it  is  built  up  of  an  assemblage 
of  elements  like  condensers,  transformers  and  the  like, 
which  themselves  do  not  move. 

In  this  subheading  in  this  same  article  Sabbah  refers  to 
a  group  of  single-phase  rectifier  and  inverter  circuits  with 
new  features. 

In  other  words,  the  inverter  quite  obviously  is  considered 
a  static  device. 

And  again  I  think  the  simplest  -way  to  look  at  it  is ;  that 
that  is  in  contradistinction  to  a  device  that  is  a  rotating 
machine,  and  a  more  cumbrous  device  to  do  this  same 
job.  ! 

178  Q.  Does  Sabbah  in  that  article  employ  the  term 
“static  inverter”?  A.  It  is  my  recollection  that  he 

*  i 

uses  the  term  “inverter”  as  synonymous  with  static  in  the 
art. 


i 
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Q.  That  is,  using  the  term  inverter  in  the  description? 
A.  That  is  in  the  context  or  in  the  article. 

Q.  But  the  title  indicates  the  inverter  is  a  static  de¬ 
vice?  A.  That  is  right.  That  is  accepted  language  or 
terminology. 

Q.  All  right.  I  would  like  to  refer  you  to  one  more  ar¬ 
ticle.  I  don’t  want  to  multiply  these.  Here  is  a  paper  of 
more  recent  date.  I  believe  this  bears  the  date  of  1942. 
My  recollection  is  it  was  published  in  the  Journal  of  the 
Institution  of  Electrical  Engineers,  which  is  an  English 
publication,  in  1942,  and  if  I  find  I  am  wrong,  may  I  correct 
that,  Mr.  Reynolds,  please. 

This  is  by  Dr.  Ing.  Feinberg,  Electrotechnics  Depart¬ 
ment,  University  of  Manchester.  The  title  is  “Static  Con¬ 
version  of  Direct  Current  to  Alternating  Current  with  Grid- 
controlled  Mercury-arc  Mutators.” 

I  will  offer  a  copy  of  this  paper  in  evidence. 

(The  article  referred  to  was  marked  Plaintiff’s 
Exhibit  No.  24,  and  received  in  evidence.) 

178-A  By  Mr.  Rines : 

Q.  I  would  like  to  invite  your  attention,  Dr. 
Bowles,  to  the  second  paragraph  of  the  introduction.  Would 
you  quote  that,  please?  Would  you  read,  that,  please?  A. 
I  am  a  little  puzzled,  Mr.  Rines. 

Q.  The  second  sentence.  A.  I  beg  your  pardon.  I  mis¬ 
understood  you. 

Feinberg  states  in  this  article  in  the  second  sentence  of 
the  introduction  that  this  paper  deals  with  one  of  the  vari¬ 
ous  types  of  mutator  inverters,  and  he  says  that  the  term 
inverter  denotes  a  static  converter  of  direct  current  to  al¬ 
ternating  current. 

He  uses  the  term  mutator,  which  needn’t  confuse  you, 
because  it  is  precisely  the  same  thing  as  these  tube  devices 
to  which  Prince  refers  as  thermionic  tubes,  or  thyratrons, 
in  connection  with  his  various  descriptions  of  the  inverter, 
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and  it  is  merely  a  difference  between  the  English  termi- 
nology  and  our  own. 

Q.  I  would  like  particularly  to  dwell  on  that  part  of 
the  sentence  that  reads  “the  term  *  inverter’  denoting  a 
static  converter  of  direct  current  to  alternating  current” 

What  does  that  mean?  A.  It  merely  identifies  the  term 
inverter  as  being  a  static  device.  And  also  as  one  which, 
just  as  in  the  case  of  Prince,  is  for  the  purpose  of  con- 

179  verting  direct  current  into  alternating  current. 

Q.  In  this  sentence  he  used  the  term  “inverter,” 
but  if  you  will  refer  to  Fig.  6,  the  title  there  is  “static  in¬ 
verter  characteristics.” 

Can  you  explain  the  discrepancy  between  the  term  “in¬ 
verter”  and  “static  inverter”  used  in  the  same  paper? 
A.  He  is  using  the  term  synonymously.  That  is  common 
practice  in  the  literature. 

Q.  In  connection  with  Prince’s  paper  you  have  said 
that  the  inverter  contains  certain  parts  exclusive  of  the 
parts  that  produce  the  excitation.  Is  that  confirmed  by  this 
Feinberg  article,  or  is  it  not?  A.  That  is  confirmed  by  the 
Feinberg  article. 

Q.  Will  you  please  explain  in  what  way  that  is  con¬ 
firmed?  A.  I  will  call  your  Honor’s  attention  to  the  sec¬ 
ond  configuration,  Fig.  1  of  the  Feinberg  article,  in  which 
there  are  the  two  vacuum  tubes  to  which  I  point  indicated 
by  4a  and  4b.  Those  tubes  correspond  to  the  Prince  dia¬ 
gram,  Fig  3,  shown  as  a,  c,  and  a1,  c1.  Then  there  is  in  the 
Feinberg  article  the  source  of  direct  current  symbolized 
by,  let  us  say,  a  transmission  line,  two  parallel  wires  at 
the  top  of  the  figures.  Those  might  be  thought  of,  for  ex¬ 
ample,  as  the  electric  lighting  supply,  if  it  were  a  direct 
current  source,  and  those  two  wires  in  the  Feinberg  figure 
have  a  source  of  energy  coming  from  some  power  station, 
let  us  say,  corresponding  to  the  generator  marked 

180  G  in  Fig.  3  of  Prince.  Then,  in  the  Feinberg  article 
the  load  or  device  to  be  driven  is  symbolized  by  the 
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element  6.  That  corresponds  to  the  motor  M  of  the  Prince 
diagram,  Fig.  3. 

And  we  now  come  to  the  vacuum  tubes  of  the  Feinberg 
diagram.  They  show  the  tube  control  grids  as  dotted  lines, 
and  those  correspond  to  the  grid  elements  in  the  Prince 
circuit,  Fig.  3,  the  grid  lines  shown  by  just  wavy  lines  be¬ 
tween  the  filaments  and  the  plate,  or  cathodes  and  anodes 
of  the  Prince  tubes,  so  there  is  correspondence  completely 
there. 

Then  the  means  of  triggering  the  grids  is  again  by  al¬ 
ternating  current  impulses,  just  as  Prince  contemplates, 
and  in  Prince’s,  that  is  shown  in  detail  in  Fig.  8  by  the 
transformer  arrangement  X,  X1.  The  transformer  ar¬ 
rangement  that  corresponds  in  the  Feinberg  figure  is  shown 
by  numeral  7,  and  there  is  precise  correspondence  there, 
and,  whereas,  in  the  Feinberg  drawing  he  just  shows  the 
inverter  and  points  out  that  you  can  connect  any  source  of 
alternating  control  voltage  to  the  terminals  of  this  trans¬ 
former  7  to  trigger  the  inverter,  Prince  has  shown  a  typi¬ 
cal  connection  in  which  he  has  connected  the  input  to  that 
transformer  7  of  the  Feinberg  drawing  to  a  source  of  al¬ 
ternating  voltage  which  he  picks  off  of  that  motor  M  in 
this  Fig.  8,  referring  to  Prince. 

In  other  words,  the  Feinberg  Fig.  1  shows  standard  elec¬ 
trical  engineering  practice.  It  shows  an  inverter, 
181  following  the  earlier  Prince  definition,  and  shows 
that  terminal  to  which  one  would  correct  any  ex¬ 
ternal  influence  to  trigger  the  grids  in  making  the  inverter 
operative. 

Q.  Mr.  Bowles,  this  morning  Dr.  Edgerton  testified  that 
there  are  two  types  of  inverters,  static  inverters,  namely, 
self-driven  and  externally  driven.  Do  you  know  anything 
about  that?  A.  That  is  right.  There  are  the  two  types  of 
inverters,  one  of  which,  if  your  Honor  please,  does  not  re¬ 
quire  any  external  influence  such  as  the  Feinberg  set  calls 
for,  one  that  just  keeps  itself  going  by  its  own  influence, 
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and  that  can  be  called  a  self -driven  or  self -excited  inverter 
circuit;  and  then  there  is  the  other  now  illustrated  by  Fein- 
berg  that  is  externally  driven.  In  other  words,  one  must 
connect  some  external  influence  to  it  to  make  it  function. 
Feinberg  suggests  that  by  stating  there  must  be  a  connec¬ 
tion  with  an  external  influence  to  this  transformer  7  in 
his  Fig.  1. 

Q.  Is  the  mechanism  that  exerts  that  external  influence 
part  of  the  inverter?  A.  It  is  not. 

Q.  I  hand  you  a  copy  of  a  patent  to  Miller,  2,043,484, 
which  is  in  evidence.  I  asked  you  a  few  evenings  ago  to 
look  at  this  patent.  Have  you  examined  it?  A.  I  have. 

Q.  Does  that  patent  describe  an  inverter?  A.  It 

182  does.  For  example,  on  the  first  page  of  the  specifi¬ 
cation,  beginning  with  line  27 — 

Q.  (Interposing)  Well,  I  would  like  to  shorten  your 
testimony.  A.  I  did  not  propose  to  quote  it. 

Q.  You  say  it  does?  A.  It  does,  that  is  right. 

Q.  Does  it  include  one  type  of  inverter  or  both?  A.  It 
describes  two  types  of  inverters. 

Q.  What  are  they?  A.  One  he  refers  to  as  the  driven 
type,  and  the  other  as  the  self -excited  type. 

Q.  Are  they  the  same  or  different  from  those  you  have 
just  mentioned  previously?  A.  They  are  the  same  in¬ 
verter  principle. 

Q.  Does  the  Miller  patent  illustrate  those  two  types  of 
inverters?  A.  Miller  chooses  to  illustrate  one  type,  that 
is,  the  self -excited,  what  he  calls  the  self-excited  type.  He 
elects  merely  to  refer  to  the  externally  driven  or  externally 
excited  type.  For  example,  he  states,  referring  to  the  driv¬ 
ing  means,  that  the  vacuum  tube  oscillator,  that  is  the  driv¬ 
ing  means,  your  Honor,  the  vacuum  tube  oscillator  is  “so 
well  known  that  it  is  not  necessary  to  describe  one.” 

Mr.  Rines :  Now,  to  invite  your  attention,  if  your 

183  Honor  please,  to  this  morning’s  testimony,  where 
Dr.  Edgerton  had  described  both  types  of  inverters, 
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without  even  using  the  names  for  them,  he  described 
both  types  but  illustrated  the  externally  driven  type, 
and  didn’t  illustrate  the  internally  driven  type; 
whereas  Miller  chose  to  describe  both  types,  to  il¬ 
lustrate  the  self -driven  type,  but  doesn’t  illustrate 
the  externally  driven  type. 

Both  gentlemen  realized  the  existence  of  both 
types.  Each  one  chose  to  illustrate  one  only,  and  not 
the  other.  One  chose  one  type  to  illustrate,  and  the 
other  the  other  type.  That  is  of  some  interest. 

By  Mr.  Bines : 

Q.  Professor  Bowles,  here  is  an  enlarged  plate  or  sheet 
of  the  Miller  drawings.  Do  you  find  the  static  inverter 
there?  A.  This  is  illustrative  of  a  static  inverter  here, 
and  here. 

Q.  You  have  already  stated  that  he  illustrates  the  self- 
driven  type  only?  A.  That  is  right. 

Q.  Will  you  explain  what  this  chart  shows?  It  hasn’t 
been  done  before.  What  is  the  purpose  of  this  inverter? 
What  does  it  do?  A.  Not  knowing  what  has  gone  before, 
I  will  be  as  brief  as  I  can,  your  Honor.  I  am  quite  sure 
this  has  all  been  traversed. 

184  The  Court:  Go  ahead. 

The  Witness:  The  object  is  to  achieve  a  light 
source,  in  the  first  place,  for  stroboscopic  measure¬ 
ments  or  techniques,  and  more  specifically,  the  object 
of  the  inverter  device  is  to  form  in  this  instance  a 
periodic  means  of  triggering  off  of  initiating  the 
flash  in  the  tube  that  is  to  do  the  illuminating.  The 
tube  that  is  doing  the  illuminating  not  being  a  part 
of  the  inverter,  but  being  served  by  the  inverter 
circuit.  And  the  inverter  circuit  makes  use  of,  rather, 
use  is  made  of  the  inverter  circuit  to  start  with  a 
direct  current  source  here  and  be  able  to  get  pe¬ 
riodic  impulses  from  it,  or  alternating  current,  to 
periodically  trigger  that  light  off. 
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Q.  What  causes  the  light  in  the  diagrams  of  Miller? 
A.  Well,  the  instrumentality,  the  gaseous  tube  itself  is 
what  gives  the  light,  and  the  energy  comes  from — largely 
it  would  be,  of  course,  the  energy  in  this  condenser  16 
through  the  gaseous  space  in  the  tube. 

Mr.  Bines:  If  I  may  note  again,  your  Honor,  it 
is  the  same  identical  circuit  as  Professor  Edgerton ’s, 
the  condenser  discharging  through  the  flash  tube,  the 
rate  of  flashing  being  controlled  by  the  inverter 
operating  through  the  transformer  to  produce  an 
impulse. 

By  Mr.  Bines : 

Q.  Now,  Professor  Bowles,  will  you  look  at  Fig. 
185  1  of  the  Edgerton  application,  Serial  685,501.  Do 

you  find  any  inverter  there?  A.  In  Fig.  1,  here  is 
an  inverter  arrangement,  once  more  in  Fig.  2. 

Q.  Just  Fig.  1.  Is  that  Fig.  1  of  the  self -excited  or  ex¬ 
ternally  excited  type?  A.  That  is  of  the  externally  ex¬ 
cited  or  driven  type. 

Q.  A  few  evenings  ago  also  I  asked  you  to  read  page  6 
of  Dr.  Edgerton ’s  application,  and  I  will  read  the  pertinent 
passages  to  you : 

“If  the  impedance  is  reactive” — and  we  are  speak¬ 
ing  of  Fig.  1 — “If  the  impedance  (31)  is  reactive” 
as  shown  in  Fig.  12,  “is  reactive,  the  thyratron  cir¬ 
cuit  may,  under  certain  conditions,  generate  its  own 
oscillations  at  a  frequency  determined  by  the  circuit 
constants  and  the  characteristics  of  the  tube.” 

Now,  as  far  as  I  know,  you  never  saw  this  description 
before  I  showed  if  to  you.  What  did  that  description  mean 
to  you  when  you  read  it?  A.  That  description  meant  to  me 
that  Edgerton  was  describing  his  self -driven  or  self -excited 
inverter  circuit. 

Q.  Whereas  he  had  illustrated?  A.  He  had  illustrated 
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without  even  using  the  names  for  them,  he  described 
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Both  gentlemen  realized  the  existence  of  both 
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the  other.  One  chose  one  type  to  illustrate,  and  the 
other  the  other  type.  That  is  of  some  interest. 
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of  the  Miller  drawings.  Do  you  find  the  static  inverter 
there?  A.  This  is  illustrative  of  a  static  inverter  here, 
and  here. 

Q.  You  have  already  stated  that  he  illustrates  the  self- 
driven  type  only?  A.  That  is  right. 

Q.  Will  you  explain  what  this  chart  shows?  It  hasn’t 
been  done  before.  What  is  the  purpose  of  this  inverter? 
What  does  it  do?  A.  Not  knowing  what  has  gone  before, 
I  will  be  as  brief  as  I  can,  your  Honor.  I  am  quite  sure 
this  has  all  been  traversed. 

184  The  Court:  Go  ahead. 

The  Witness:  The  object  is  to  achieve  a  light 
source,  in  the  first  place,  for  stroboscopic  measure¬ 
ments  or  techniques,  and  more  specifically,  the  object 
of  the  inverter  device  is  to  form  in  this  instance  a 
periodic  means  of  triggering  off  of  initiating  the 
flash  in  the  tube  that  is  to  do  the  illuminating.  The 
tube  that  is  doing  the  illuminating  not  being  a  part 
of  the  inverter,  but  being  served  by  the  inverter 
circuit.  And  the  inverter  circuit  makes  use  of,  rather, 
use  is  made  of  the  inverter  circuit  to  start  with  a 
direct  current  source  here  and  he  able  to  get  pe¬ 
riodic  impulses  from  it,  or  alternating  current,  to 
periodically  trigger  that  light  off. 
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Q.  What  causes  the  light  in  the  diagrams  of  Miller? 
A.  Well,  the  instrumentality,  the  gaseous  tube  itself  is 
what  gives  the  light,  and  the  energy  comes  from — largely 
it  would  be,  of  course,  the  energy  in  this  condenser  16 
through  the  gaseous  space  in  the  tube. 

Mr.  Rines:  If  I  may  note  again,  your  Honor,  it 
is  the  same  identical  circuit  as  Professor  Edgerton’s, 
the  condenser  discharging  through  the  flash  tube,  the 
rate  of  flashing  being  controlled  by  the  inverter 
operating  through  the  transformer  to  produce  an 
impulse. 


By  Mr.  Rines : 

Q.  Now,  Professor  Bowles,  will  you  look  at  Fig. 
185  1  of  the  Edgerton  application,  Serial  685,501.  Do 

you  find  any  inverter  there?  A.  In  Fig.  1,  here  is 
an  inverter  arrangement,  once  more  in  Fig.  2. 

Q.  Just  Fig.  1.  Is  that  Fig.  1  of  the  self-excited  or  ex¬ 
ternally  excited  type?  A.  That  is  of  the  externally  ex¬ 
cited  or  driven  type. 

Q.  A  few  evenings  ago  also  I  asked  you  to  read  page  6 
of  Dr.  Edgerton’s  application,  and  I  will  read  the  pertinent 
passages  to  you: 

“If  the  impedance  is  reactive” — and  we  are  speak¬ 
ing  of  Fig.  1 — “If  the  impedance  (31)  is  reactive” 
as  shown  in  Fig.  12,  “is  reactive,  the  thyratron  cir¬ 
cuit  may,  under  certain  conditions,  generate  its  own 
oscillations  at  a  frequency  determined  by  the  circuit 
constants  and  the  characteristics  of  the  tube.” 

i 

Now,  as  far  as  I  know,  you  never  saw  this  description 
before  I  showed  it  to  you.  WHfrat  did  that  description  mean 
to  you  when  you  read  it?  A.  That  description  meant  to  me 
that  Edgerton  was  describing  his  self-driven  or  self-excited 
inverter  circuit. 

Q.  Whereas  he  had  illustrated?  A.  He  had  illustrated 
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an  externally  driven  or  externally  excited  inverter 

186  circuit. 

Q.  Bid  you  know  what  he  meant  when  he  said 
“If  the  impedance  is  reactive”?  A.  Obviously  anyone 
skilled  in  the  art  would  understand  that. 

Q.  What  did  he  mean  by  that?  A.  An  inductance,  for 
example,  just  as  is  shown  in  this  Fig.  12  by  the  element  31. 

Q.  If  you  make  the  impedance  31  in  Fig.  1  inductive  as 
in  Fig.  12,  does  that  convert  the  externally  driven  static 
inverter  of  Fig.  1  into  a  self-excited  inverter?  A.  Yes.  It 
obviates  the  need  of  your  external  driving  element  or  ex¬ 
citing  element,  and  gives  you  a  self -exciting  or  self-driven 
inverter  circuit. 

Q.  And  you  say  both  Figs.  1  and  12  are  inverters?  A. 
Both  figures  are  inverters,  that  is  right. 

Q.  And  “inverter”  is  synonymous  with  “static  invert¬ 
er”?  A.  That  is  right. 

Q.  All  right.  Refer  to  page  6 : 

“The  grid  50  may  be  connected  to  various  taps  on 
the  resistance  33  or  31,  to  cause  the  thyratron  140  to 
oscillate  as  a  relaxation  oscillator.” 

What  did  that  sentence  alone  convey  to  you?  A.  It 
conveyed  to  me  that  one  can  by  that  artifice  achieve  a  self- 
excited  circuit  or  self-driven  circuit,  and  once  more  obviate 
the  need  for  an  external  drive. 

187  Q.  Is  there  anything  in  Figs.  10  to  12  that  have  a 
bearing  on  the  sentence  I  have  just  read?  A.  Here  (point¬ 
ing  to  Fig.  11)  is  the  resistor  31,  to  which  reference  is  made. 
It  appears  likewise  in  this  Fig.  10  of  the  Edgerton  specifi¬ 
cation  drawing,  and  that  variable  tap  is  shown  by  146. 
That  is  the  means  that  Edgerton  refers  to  in  his  specifica¬ 
tion. 

Q.  WTbat  is  there  in  Figs.  10  and  11  that  is  different 
from  the  description  that  I  have  just  now  read?  A.  That 
corresponds  to  the  description. 
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Q.  What  additional  description  is  required  to  follow 
out  the  teaching  of  this  one  sentence  on  page  6  of  the  Ed- 
gerton  specification?  A.  To  one  skilled  in  the  art  there 
would  need  to  be  no  more  in  my  opinion. 

Q.  To  come  back  to  Fig.  12,  the  specification  says :  “If  99 
you  make  the  resistance  31  in  Fig.  1  “ reactive,”  as  shown 
in  Fig.  12 ;  you  have  testified  that  produces  self -oscillation. 
Is  it  necessary  to  give  the  values  of  inductance  in  order  to 
enable  a  person  who  understands  these  things  to  make  it 
self-excited?  A.  Not  unless  one  wanted  to  describe  a 
fixed  or  definite  frequency  to  be  achieved  which,  of  course, 
wouldn’t  be  done  in  a  description  of  this  kind  which  is  in¬ 
tended  to  be  perfectly  general,  and  anyone  skilled  in  the 
art  would  know  how  to  arrange  those  elements. 

1S8  Q.  You  would  not  have  to  specify  in  the  specifica¬ 
tion  what  the  value  of  the  reactance  is?  A.  Under 
no  condition. 

Q.  What  about  Figs.  10  and  11  ?  A.  That  applies  like¬ 
wise. 

Q.  Have  you  testified  that  Figs.  10  and  11  have  in¬ 
verters?  A.  That  is  right,  I  have. 

Q.  Static  inverters?  A.  I  have. 

Q.  Of  which  type,  self -driven?  A.  They  are  the  self- 
driven  type,  or  self-excited  type. 

Q.  I  would  like  to  ask  you  also  about  Fig.  9.  I  think 
I  called  that  to  your  attention.  I  am  not  sure.  Does  that 
also  show  an  inverter?  A.  I  suppose  one  could  properly 
say  it  shows  two  inverters,  that  is,  there  is  one  inverter 
serving  the  flash  tube  2,  and  another  inverter  circuit  serv¬ 
ing  the  flash  tube  7. 

Q.  Let  us  confine  ourselves  to  just  the  one  flash  tube 
on  the  right,  if  we  may,  please.  A.  All  right.  There  is  an 
inverter  shown  in  Fig.  9. 

Q.  .Can  you  tell  me  how  that  inverter  is  driven?  A. 
The  inverter  is  driven  from  some  external  source  of  al¬ 
ternating  voltage  indicated  by  the  number  141. 
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Q.  You  say  there  is  an  inverter  there,  and  the 

189  external  driving  force  is  not  in  the  figure?  A. 
That  is  right,  of  course. 

CROSS  EXAMINATION  by  Mr.  Reynolds : 

Q.  Did  you  say  that  Figure  1  of  the  Edgerton  applica¬ 
tion  that  we  have  been  talking  about  shows  an  externally 
excited  inverter?  A.  This  Fig.  1  shows  an  externally 
excited  or  externally  driven  inverter,  that  is  right. 

Q.  And  the  oscillator  is  the  thing  that  supplies  the  ex¬ 
ternal  excitation,  is  that  right?  A.  That  is  right. 

Q.  Would  you  consider  that  the  oscillator  is  not  a  part 
of  the  inverter?  Is  that  your  testimony?  A.  No  more 
than  the  power  plant  might  be  down  here  in  141,  for  ex¬ 
ample,  in  Fig.  9. 

Q.  Would  there  by  any  inverter  without  the  oscillator? 
A.  There  are  other  means  of  causing  the  inverting.  There 
is  the  self-excited  type  inverter.  That  doesn’t  require  the 
oscillator. 

Q.  In  the  actual  construction  shown  by  Fig.  1  there 
could  be  no  inverting  without  the  oscillator?  A.  One  could 
quite  properly  say  there  would  be  no  inverter  without  any¬ 
one  of  these  elements.  I  mean  by  that  if  you  take  excita¬ 
tion  away  there  would  be  no  inverter,  if  you  take  the  bat¬ 
tery  away,  if  you  take  the  tube  away. 

190  Q.  The  question  is  whether  there  could  be  any 
without  the  oscillator.  Your  answer  is  no?  A.  If 

there  was  no  triggering,  there  -would  be  no  inversion. 

Q.  I  don’t  believe  you  have  answered  the  question  yet. 
The  Court:  I  don’t  understand  the  answer.  Put 
the  question  again,  please. 

By  Mr.  Reynolds: 

Q.  In  the  construction  shown  in  Fig.  1,  could  there  be 
any  inverting  without  the  oscillator?  A.  The  answer  to 
that  is  no,  if  I  understand  vour  question  correctly. 
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Q.  Nevertheless,  yon  think  it  can  properly  be  called 
an  inverter  without  including:  the  oscillator,  is  that  right? 
A.  Certainly,  just  as  you  can  call  a  radio  set  a  radio  set, 
even  though  it  isn ’t  plugged  in.  I  think  it  is  the  same  sort 
of  thing. 

Q.  You  think  the  term  inverter  can  properly  be  ap¬ 
plied  to  the  circuit  which  is  inherently  incapable  of  in¬ 
verting  by  itself?  A.  That  is  right.  That  is  true  of  our 
exhibits  that  we  have  shown  here,  your  Honor. 

Q.  You  were  asked  about  the  statement  in  the  Edgerton 
specification  to  the  effect  that  if  the  impedance  is  reactive 
the  thyratron  circuit  may  under  certain  conditions 
191  generate  its  own  oscillations.  Is  is  sufficient  merely 
that  the  impedance  be  reactive,  or  is  some  particular 
amount  of  reactance  necessary?  A.  It  isn’t  critical,  but 
by  adjusting,  for  example,  with  a  given  tube  and  a  given 
inductance  or  impedance  here,  and  a  given  impedance  and 
capacitance  -and  battery  voltage  and  transformer  there 
would  be  a  certain  frequency  of  self-excitation.  Now,  by 
changing  the  size  of  that  element  the  frequency  would 
change.  That  is,  the  frequency  is  a  function  of  the  sizes 
of  these  various  elements  that  work  in  combination. 

Q.  Would  merely  making  the  impedance  reactive  make 
that  circuit  self-oscillatorv?  A.  Not  necessarily  but  one, 
of  course,  depends  on  using  a  little  intelligence,  that  is, 
the  experience  of  the  art. 

Q.  Your  answer  is  no?  A.  My  answer  is  this,  that  one 
skilled  in  the  art  would  know  from  that  teaching  where  to 
put  that  inductance  in — 

Q.  That  "wasn’t  the  question  I  asked  you.  I  said  would 
merely  making  the  impedance  reactive  make  the  circuit 
self-oscillatory?  A.  Not  necessarily. 

Q.  In  other  words,  it  is  necessary  to  select  some  par¬ 
ticular  value  of  reactance,  is  that  true?  A.  Combination 
of  values  of  the  various  elements. 
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192  Q.  This  application  does  not  specifically  tell  you 
how  to  select  these  things,  does  it?  A.  No  more 

than  he  would  tell  you  in  this  oscillator  how  to  put  it  to¬ 
gether  to  get  a  given  result.  It  is  obvious  to  anyone  skilled 
in  the  art  what  to  do. 

Q.  I  say  it  doesn’t  tell  you  in  so  many  words,  does  it? 
A.  That  is  right. 

Mr.  Reynolds:  That  is  all. 

RE-DIRECT  EXAMINATION  by  Mr.  Rines: 

Q.  It  doesn’t  tell  you  in  so  many  words.  Does  the 
operator  know  what  to  do  when  he  is  told  as  much  as  he  is 
told  in  the  specification?  A.  He  does,  decidedly. 

Q.  He  knows  what  size  elements  to  take,  also,  what  does 
he  not  know?  A.  If  he  is  one  skilled  in  the  art  he  would 
certainly  know  what  size  to  take  to  achieve  given  results. 

Q.  If  he  takes  one  size  he  gets  one  frequency,  another 
size  a  different  frequency?  A.  That  is  right. 

Q.  That  was  demonstrated  this  morning.  You 
were  asked  whether  there  could  be  an  inverter 
without  the  oscillator  62.  Can  there  he  an  inver¬ 
ter  here  (pointing  to  Fig.  9  of  application, 

193  Serial  No.  685,501)  without  the  power?  A.  Cer¬ 
tainly. 

Q.  Is  there  an  inverter  here,  then?  A.  That  is  right. 
That  is  in  perfect  keeping  with  the  articles  we  have  just 
discussed. 

Q.  We  referred  to  the  Feinberg  article,  for  example, 
and  I  ask  the  same  question.  Does  the  Feinberg  article 
disclose  an  inverter  ?  A.  The  Feinberg  article  shows  by  a 
statement  that  the  circuit,  Fig.  1,  is  that  of  an  inverter,  and 
the  article  does  not  bother  to  go  beyond  the  inverter  circuit 
and  show  the  details  of  the  power  plant,  which  would  be  the 
source,  for  example,  of  the  direct  current  so  as  to  excite  it. 

Q.  The  Feinberg  article  discloses  the  inverter  that  cor- 
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responds  to  Fig.  1,  but  omits  what  corresponds  to  oscillator 
62?  A.  That  is  right.  That  is  shown  'by  the  fact  that  in 
the  Feinberg  circuit  the  transformer  7,  which  could  cor¬ 
respond  to  Edgerton  transformer  64 — 

Q.  Yes.  A.  — is  not  connected  to  an  exciting  source, 
but  the  connection  is  obvious.  You  would  connect  that,  plug 
it  into  the  wall  to  an  alternating  current  outlet,  or  other 
source. 

Q.  Following  Feinberg’s  teaching,  Fig.  1  is  an 

194  inverter  without  the  oscillator,  62?  A.  Exactly. 

Mr.  Hines:  That  is  all. 

Mr.  Reynolds :  I  have  one  question. 

RE-CROSS  EXAMINATION  by  Mr.  Reynolds : 

Q.  You  suggested  that  a  person  skilled  in  this  art  would 
know  how  much  reactance  to  use  in  order  to  make  the  cir¬ 
cuit  self -oscillatory,  is  that  right?  A.  Reactance  in  com¬ 
bination  with  the  values  of  resistance  and — that  is,  they  all 
cooperate  in  affecting  the  frequency. 

Q.  Is  there  any  way  to  determine  that  except  by  ex¬ 
perimentation?  A.  I  can  only  speak  as  one  who  has 
played  with  these  things,  you  put  together  combinations, 
and  by  little  adjustments  you  can  make  them  work. 

Q.  You  couldn’t  figure  it  theoretically.  You  would  have 
to  experiment  until  you  got  results,  is  that  true?  A.  I 
would  say  categorically  an  able  man  could  figure  those 
theoretically.  ! 

Q.  Could  you?  A.  I  could  have  sometime  ago.  I  think 
I  am  a  little  stale  at  the  moment.  ; 

Q.  You  are  not  able  to  explain  now  how  to  do  it,  is 

195  that  right?  A.  I  could  now  put  that  circuit  together 
and  produce  oscillations  without  any  great  difficulty 

at  all. 

Q.  I  mean,  you  could  compute  theoretically  the  exact 
amount  of  reactance  you  need  to  get  a  particular  frequency 
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of  oscillation  in  that  circuit?  A.  Given  all  the  character¬ 
istics  of  those  circuit  elements,  I  could. 

Q.  Would  you  care  to  explain  how  to  do  it?  A.  It 
would  be  a  pretty  elaborate  process.  I  don’t  think  any  per¬ 
son  would  ordinarily  do  it.  They  would  just  use  a  little 
hit  of  common  sense,  put  the  circuits  together,  see  what 
frequency  they  got,  adjust  the  inductance,  get  the  exact 
frequency  they  w  inted.  That  is  what  any  practical  man 
would  do,  or  won!  I  have  done  in  this  particular  case. 

Mr.  Rines :  That  completes  my  case,  your  Honor. 

Mr.  Reynolds:  If  your  Honor  please,  I  have  an 
exhibit  in  each  of  these  cases,  including  the  Office 
decision  an  1  the  parts  of  the  record  that  we  rely  on, 
and  I  have  an  index  of  each  of  them  which  I  will 
give  to  Mr.  Rines.  I  would  just  like  to  offer  them 
in  evidence,  if  I  may. 

(The  documents  referred  to  were  marked  De¬ 
fendant’s  Exhibits  Nos.  1,  2,  and  3  and  received  in 
evidence.) 

The  Court:  That  is  all? 

Mr.  Reynolds :  That  is  all  we  have. 

The  Court :  Mr.  Rines,  how  do  you  want  to  argue 
196  this  case,  orally,  or  in  writing? 

Mr.  Rines:  I  am  in  your  Honor’s  hands.  I  be¬ 
lieve  really  the  case  lias  been  made  so  plain  that 
oral  argument  would  be  superfluous.  I  would  just  be 
bothering  your  Honor  with  repetition  of  what  I 
think  you  understand  fully.  On  the  other  hand,  I 
would  like  to  present  before  your  Honor  a  brief.  If 
I  may  have  your  Honor’s  permission,  I  would  like 
to  file  a  brief. 

The  Court:  I  would  prefer  to  have  it  done  in  that 
way'.  It  is  more  valuable  to  me,  I  think. 

Within  what  time  will  you  file  your  brief? 

Mr.  Rines:  Again  I  am  in  vour  Honor’s  hands.  T 

w1  « 
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am  terribly  crowded.  This  case  was  put  on  to  me  very 
suddenly  by  the  Assignment  Commissioner,  and  I 
have  so  many  other  cases,  but  I  will  present  it  in 
as  short  a  time  as  your  Honor  sets,  but  please  mate 
it  as  long  as  you  will,  not  because  I  want  the  time, 
but  because  I  have  so  many  other  things  to  do. 

The  Court:  Yes.  I  dislike  to  extend  the  time  un¬ 
duly,  because  I  would  like  to  remember  what  has  oc¬ 
curred  in  the  courtroom.  Would  three  weeks  be 
enough? 

Mr.  Rines:  Yes.  I  didn’t  mean  months.  Three 
weeks  would  be  ample.  Thank  you  very  much. 

Mr.  Reynolds:  If  1  could  have  a  week  after  that, 
if  your  Honor  please. 

Mr.  Rines:  May  I  have  a  little  time  for  rebuttal? 

197  We  are  not  going  to  file  them  simultaneously? 

The  Court:  Mrs.  Burroughs,  make  a  memorandum 
for  me  that  Mr.  Rines  shall  within  three  weeks  file 
his  brief.  i 

The  Clerk:  March  5. 

The  Court:  Yes.  j 

Mr.  Reynolds:  I  am  agreeable  to  filing  simultan¬ 
eously  with  the  understanding  there  be  no  reply. 

The  Court:  Is  that  agreeable? 

Mr.  Rines:  Absolutely. 

The  Court:  And  within  such  time  Mr.  Reynolds 
will  file  his  reply. 

Mr.  Reynolds:  I  will  file  my  brief  at  the  same 
time,  within  three  weeks.  j 

The  Court :  Within  three  weeks. 

Mr.  Reynolds :  Without  reply. 

The  Court:  And  there  will  be  nothing  further? 

Mr.  Reynolds :  That  is  right. 

Mr.  Rines:  That  is  right.  j 

The  Court:  All  right,  gentlemen.  Will  you  want 
your  exhibits  while  you  are  preparing? 
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Mr.  Rines :  I  was  going  to  ask  your  Honor  about 
that.  You  will  probably  find  some  help  if  they  are 
in  your  chambers.  You  may  even  want  these  charts. 
They  are  easier  to  see  than  the  actual  exhibits,  but 
we  are  in  your  hands  again. 

The  Court:  Let  me  suggest,  then,  that  you  take 
109  charge  of  your  exhibits  until  you  bring  your  brief 9 
in.  At  that  time  bring  the  exhibits  along. 

Mr.  Rines:  Will  you  want  the  charts,  too? 

The  Court :  I  think  it  might  be  well  to  let  me  have 
the  charts.  Will  you  want  any  of  them? 

Mr.  Reynolds:  No,  your  Honor.  I  won’t  need 
them. 

The  Court:  Then  that  will  be  understood,  when 
you  leave  you  may  take  your  exhibits  with  you. 
That  will  be  all  for  today,  then. 

(Thereupon,  at  2:50  o’clock  p.  m.,  the  hearing  was 
concluded.) 
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Plaintiff’s  Exhibits  2  and  11. 

EDGERTON  APPLICATION,  SERIAL  NO.  685,501 
Filed  August  16,  1933. 
SPECIFICATION 

To  All  Whom  it  May  Concern: 

Be  it  known  that  I,  Harold  Eugene  Edgerton,  a  citizen 
of  the  United  States  and  a  resident  of  Watertown,  County 
of  Middlesex  and  State  of  Massachusetts,  have  invented  a 
new  and  useful  improvement  in 

STROBOSCOPES 

of  which  the  following  is  a  specification: 

The  present  invention,  though  having  fields  of  more  gen¬ 
eral  usefulness,  is  particularly  related  to  stroboscopes  and 
to  the  production  of  intermittent  or  flashing  light.  The 
present  application  is  a  continuation  in  part  of  application 
Serial  No.  610,045,  filed  May  9,  1932. 

An  object  of  the  invention  is  to  provide  a  new  and  im¬ 
proved  stroboscope  that  shall  be  simple  and  rugged  in  con¬ 
struction,  light  in  weight,  portable  and  self-contained,  easily 
operable,  without  moving  parts  (except  in  some  cases  a 
contactor)  and  thoroughly  effective  and  reliable  in  opera¬ 
tion. 

Another  object  is  to  provide  new  and  improved  forms 
of  stroboscopic  light  sources,  so  as  to  give  strong  and  inten¬ 
sive  illumination,  and  so  as  to  permit  observation  of  an 
object  without  submerging  it  in  comparative  darkness. 

A  further  object  is  to  provide  new  and  improved  methods 
of  controlling  the  stroboscopic  flashes  of  light,  so  that  they 
may  be  started  quickly  and  consistently  by  means  of  a  very 
small  amount  of  electrical  energy.  Accurately  controlled 
flashes  aid  in  giving  good  definition  when  the  stroboscopic 
light  is  used  for  observing  periodically  moving  objects. 
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Other  and  further  objects  will  be  explained  hereinafter 
and  will  be  particularly  pointed  out  in  the  appended  claims. 

The  invention  will  now  be  described  in  connection  with 
the  accompanying  drawings,  in  which  Fig.  1  is  a  diagram¬ 
matic  view  of  circuits  and  apparatus  arranged  and  con¬ 
structed  according  to  one  embodiment  of  the  invention; 
Fig.  2  is  a  modification  of  the  same;  Fig.  3  is  a  similar 
view  illustrating  a  stroboscopic  light  source  operated  by 
alternating  current,  but  capable  of  operating  at  any  flash¬ 
ing  frequency;  Fig.  4  is  a  similar  view  illustrating  a  strobo¬ 
scopic  light  source  operated  at  the  frequency  of  the  alter¬ 
nating-current  supply  and  accurately  timed  to  flash  in  phase 
with  the  applied  voltage ;  Fig.  5  is  a  similar  view  embodying 
a  circuit  whereby  several  mercury-arc  stroboscope  lamps 
may  be  flashed  in  parallel ;  Fig.  6  is  a  view  similar  to  Fig.  1, 
but  replacing  the  mercury-arc  tube  by  a  spark  gap ;  Fig.  7 
is  a  similar  view  of  a  further  modification,  embodying  an 
exploding  wire ;  Fig.  8  is  a  view  illustrating  the  use  of  the 
mercury  tubes  as  a  controlled  rectifier ;  and  Fig.  9  is  a  sim¬ 
ilar  view  of  another  modification  showing  a  push-pull  con¬ 
nection. 

The  mercury-arc  stroboscope  tubes  illustrated  herein 
are  provided  with  two  internal  electrodes,  in  a  glass  envel¬ 
ope  2.  The  envelope  2  may  be  of  the  long,  slender  form 
illustrated,  or  it  may  have  any  other  shape,  such  as  a  zig¬ 
zag  or  helical.  Although  the  operation  of  the  tube  2  is 
satisfactory  when  the  vacuum  is  as  close  to  perfect  as  it  is 
possible  to  get  it  by  present-day  methods,  it  is  likewise  sat¬ 
isfactory  when  a  small  amount  of  gas,  such  as  neon,  helium, 
argon,  air,  etc.  is  put,  or  left,  in  the  tube.  These  other  gases 
cause  modifications  in  the  color  of  the  light,  because  the 
spectral  colors  of  the  gas  are  radiated  when  the  tube  flashes. 

One  of  the  internal  electrodes  is  in  the  form  of  a  liquid 
pool  4  of  mercury,  used  for  a  cathode,  and  the  other  serves 
as  the  anode  6.  Other  substances,  such  as  aluminum,  bari- 
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tun,  iron,  etc.,  or  various  combinations  of  elements,  may 
also  be  employed  as  the  cathode.  The  anode  is  often  made 
of  mercury  by  constructing  the  tube  in  an  inverted  U  form. 
A  mercury  anode  does  not  darken  the  tube  by  sputtering 
as  do  other  metalic  anodes  because  the  sputtered  mercury 
runs  back  to  the  anode  after  it  condenses  on  the  glass  walls. 

An  external  metallic  electrode  100  is  situated  around  the 
glass,  outside  of  the  mercury  pool  4,  opposite  to  the  men¬ 
iscus  of  the  mercury,  and  serves  as  a  starting  band  for 
facilitating  the  starting  of  the  tube.  Other  types  of  start¬ 
ing  bands  may  also  be  employed,  such  as  a  wire-mesh 
screen,  a  wire  wound  around  the  mercury-vapor  tube  2, 
or  a  metal  foil  attached  to  the  surface  of  the  glass,  though 
the  electrode  100  may  be  slightly  separated  from  the  tube 
2.  The  position  of  the  electrode  100  is  so  chosen  that  the 
operation  of  the  tube  2  is  most  satisfactory.  It  is  also  pos¬ 
sible  to  employ  an  internal  electrode  excited  from  the  sec¬ 
ondary  winding  29  of  a  flashing,  high-ratio,  step-up  trans¬ 
former  30,  similarly  to  the  excitation  of  the  electrode  100, 
and  placed  nearer  to  or  farther  from  the  cathode  4.  A  high 
voltage,  accurately  and  reliably  applied,  according  to  the 
present  invention,  to  the  external  grid  100,  starts  the 
mercury-arc  stroboscope  tube  2. 

Referring,  first,  to  Fig.  1,  the  cathode  4  and  the  anode 
6  of  the  mercury-arc  stroboscope  tube  2  are  connected 
directly  across  a  main  discharge  condenser  26  by  means  of 
wire  conductors  8  and  10.  A  current-limiting,  charging 
impedance  35  is  employed.  This  impedance  35  is  usually 
a  combination  of  resistance  and  inductance,  and  is  large 
enough  to  hold  back  the  current  until  the  tube  has  de¬ 
ionized,  but  small  enough  to  allow  the  condenser  to  charge 
in  time  for  the  next  flash.  The  impedance  35  connects  the 
cathode  4  and  one  end  of  the  condenser  26  to  the  negative 
end  of  a  battery  102.  The  impedance  35  may,  however,  be 
connected  in  series  with  the  anode  6,  in  the  positive  side  of 
the  battery,  as  in  Fig.  2.  The  battery  102  may  be  replaced 
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by  any  other  suitable  or  common  source  of  voltage,  such 
as  a  direct-current  generator,  and  the  direct-current  vol¬ 
tage  may  be  derived  from  an  alternating-current  source, 
as  shown  in  Figs.  3,  4,  6  and  8.  The  anode  6  and  the  other 
end  of  the  condenser  26  are  connected  to  the  positive  end 
of  the  battery  102. 

Energy  is  thus  fed  to  the  condenser  26  from  the  source 
of  direct  current,  through  the  impedance  35,  creating  a  dif¬ 
ference  of  potential  between  the  cathode  4  and  the  anode  6. 
Before  each  flash,  the  condenser  26  is  charged  so  that  the 
anode  is  positive.  If  the  meicury-arc  tube  2  has  been  ex¬ 
hausted  adequately,  it  will  not  conduct  current  when  the 
condenser  26  is  charged,  notwithstanding  the  difference  of 
potential  between  the  cathode  4  and  the  anode  6.  The  usual 
voltage  to  which  the  condenser  is  charged  is  from  200  to 
2000  volts. 

The  quantity  of  stroboscopic  light  is  determined  by  the 
amount  of  energy  in  the  condenser  26.  The  capacity  of 
the  condenser  26  is  increased  until  there  is  sufficient  aver¬ 
age  light  for  the  particular  frequency  of  flashing  and  the 
extraneous  illumination.  Slow  speeds  require  a  larger 
amount  of  light  per  flash  than  fast  speeds  to  give  the  same 
average  illumination.  As  it  is  necessary  to  have  very 
bright  flashes  when  the  speed  of  flashing  is  slow,  switches 
3  and  5  are  shown  in  Fig.  3  for  connecting  additional  ca¬ 
pacity  27  in  parallel  with  the  condenser  26  and  thus  to 
increase  the  brightness  of  the  flash. 

In  order  to  obtain  sudden  surges  of  current  through  the 
primary  winding  36  of  the  flashing  transformer  30,  a  timing 
relay  is  employed.  The  timing  relay  is  preferably  in  the 
form  of  a  mercury-vapor  thyratron  140,  or  other  gas-filled 
hot-cathode  thermionic  tube,  connected  with  the  transform¬ 
er  30  in  such  a  manner  that,  when  it  operates,  the  energy 
in  a  small  condenser  28  is  discharged  into  the  transformer 
30,  whenever  the  tube  2  is  to  be  flashed. 
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The  secondary  winding  29  of  the  transformer  30  is  con¬ 
nected  between  the  cathode  4  and  the  external  electrode  100. 
The  primary  winding  36  of  this  transformer  is  connected, 
in  series  with  the  condenser  28,  in  the  output  circuit  of  the 
thyratron  140,  between  the  cathode  48  and  the  plate  52. 
This  output  circuit,  while  normally  open,  because  of  a 
normally  negative  bias  on  the  grid  50,  becomes  essentially 
short-circuited  whenever  the  grid  50  is  subjected  to  a  suit¬ 
able  stimulus. 

The  condenser  28  is  charged  from  a  battery  101,  or  from 
any  other  suitable  voltage  supply,  through  a  preferably 
resistive  impedance  31,  in  series  therewith.  The  battery 
101  may,  however,  be  replaced  by  the  same  source  as  the 
source  of  voltage  for  the  condenser  26,  as  in  Figs.  3  and  4. 
If  the  impedance  is  reactive,  the  thyratron  circuit  may,  un¬ 
der  certain  conditions,  generate  its  own  oscillations  at  a 
frequency  determined  by  the  circuit  constants  and  the  char¬ 
acteristics  of  the  tube.  The  impedance  31  may  be  made 
adjustable,  in  order  to  vary  the  voltage  on  the  condenser 
28  and  this,  in  turn,  regulates  the  intensity  of  the  surge 
of  high  voltage  that  is  applied  to  the  external  electrode  100. 

A  bleeder  resistance  33  allows  a  small  current  to  flow, 
in  order  to  maintain  the  proper  voltage  bias  upon  the  grid 
50.  The  grid  50  is  connected  so  that  it  is  negative  with 
respect  to  the  cathode  48.  The  resistance  33  is  necessary 
to  prevent  the  self  operation  of  the  thyratron  140  when  the 
condenser  28  becomes  fully  charged.  The  grid  50  may  be 
connected  to  various  taps  on  the  resistance  33  or  31,  to  cause 
the  thyratron  140  to  oscillate  as  a  relaxation  oscillator. 

The  use  of  the  thyratron  tube  140  makes  it  possible  to 
operate  the  circuit  without  any  moving  parts,  except  for 
causing  the  thyratron  to  function.  The  thyratron  does  not 
conduct  current  when  there  are  no  impulses  in  the  grid 
circuit.  A  timing  impulse  coming  into  the  input  or  grid 
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circuit,  to  stimulate  the  grid,  trips  the  thyratron  140,  caus¬ 
ing  it  to  start  and  the  lamp  2  to  flash.  In  the  circuits  of 
Figs.  1  and  2,  the  impulse  is  effected  through  a  trip,  grid 
transformer  64,  from  an  oscillator  62,  so  that  the  light 
flashes  are  controlled  in  accordance  with  the  oscillations 
of  the  oscillator.  In  the  circuits  of  other  figures,  the  control 
is  effected  in  other  ways.  The  condenser  28  then  discharges 
quickly  through  the  output  circuit  of  the  thyratron  140, 
into  the  primary  winding  36  of  the  step-up  transformer  30, 
virtually  short-circuiting  the  resistor  33  and  placing  full 
voltage  on  the  resistor  31.  The  cathode  48  is  thus  raised 
to  nearly  the  potential  of  the  anode  52,  and  the  grid  50  is 
given  a  sudden  and  very  strong  negative  bias.  There  is  a 
sudden  rush  of  discharge  current  from  the  condenser  28 
into  the  primary  winding  36,  producing  a  high  voltage 
thereacross  for  a  brief  interval  of  time.  The  very  rapid 
rise  of  the  primary  flux  in  the  flashing  transformer  30 
develops  a  sudden  and  intense,  very  high  potential  between 
the  external  electrode  100  and  the  cathode  4.  This  high 
voltage  may,  of  course,  be  suddenly  applied  between  the 
electrode  100  and  the  cathode  4  of  the  tube  2  in  other  ways 
than  by  means  of  the  step-up  transformer  30. 

Owing  to  the  high  resistance  in  the  electrostatic  field  of 
the  glass  of  the  tube  2,  and  the  consequently  high-potential 
gradient,  this  suddenly  applied,  high  voltage  will  cause  a 
bright,  cathode  spot  to  form  on  the  surface  of  the  mercury 
cathode  4  and  at  the  junction  between  the  mercury  and  the 
inner  wall  of  the  glass  tube.  This  starts  the  arc  between 
the  cathode  4  and  the  anode  6  of  the  tube  2.  The  gas  in  the 
tube  becomes  thus  ionized  for,  like  the  filament  in  a  vacuum 
tube,  this  bright  spot  is  a  source  of  electrons  in  the  vicinity 
of  the  cathode  4.  Metallic-filament  devices,  however,  usual¬ 
ly  cannot  supply  the  required  number  of  electrons,  thus 
interfering  with  the  quickness  of  the  flashes  of  the  strobo- 
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scopic  light.  After  the  cathode  spot  is  formed  on  the  mer¬ 
cury,  the  condenser  26  discharges  through  the  tube  2. 

An  arc  discharge  is  thus  abruptly  initiated  through  the 
tube.  Light  is,  therefore,  produced  by  the  tube  2  when 
the  condenser  26,  after  being  charged  to  a  certain  value, 
discharges  its  energy  violently  and  quickly  into  it  at  the 
desired  instant. 

At  the  instant  of  discharge,  the  current  surge  is  naturally 
very  large,  over  one  thousand  amperes,  and  the  flash  of 
light  through  the  tube  is  very  intense  and  quick.  The  ap¬ 
parent  speed  of  a  moving  object  is  thus  effectively  reduced 
or  “stopped”,  since  the  object  moves  an  inappreciable  dis¬ 
tance  during  the  time  that  the  light  is  on.  Because  of 
the  low  impedance  of  the  mercury  lamp  2,  the  duration  of 
the  flash  discharge  is  short,  about  10  microseconds  or  less, 
the  exact  time  being  a  function  of  the  size  of  the  capacity 
26,  the  voltage  to  which  it  is  charged,  the  dimensions  of 
the  tube,  the  temperature  of  the  tube,  the  impedance  of  the 
leads  8  and  10  connecting  the  condenser  and  the  tube,  the 
volt-ampere  characteristics  of  the  tube  2,  and  other  factors. 
Under  some  conditions,  the  duration  of  the  flash  is  less  than 
one  microsecond. 

The  impedance  of  the  conductors  8  and  10  is  useful  in 
extinguishing  the  arc. 

The  condenser  discharge  through  the  mercury  vapor 
lamp  2  would  be  oscillatory  except  for  the  fact  that  the  tube 
2  is  a  rectifier  and  allows  current  to  flow  only  from  the 
anode  6  to  the  cathode  4.  This  oscillatory  tendency  is  use¬ 
ful,  however,  since  it  assists  in  preventing  a  continuous 
flow  of  current  through  the  lamp  2  from  the  direct-current 
power  supply  such  as  the  battery  102.  The  condenser  26  is 
charged  with  a  potential  of  an  opposite  polarity  after  a 
surge  of  current  flows  through  the  tube  2.  A  negative  volt- 
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age  is  thus  put  on  the  anode  6  which  helps  to  deionize  the 
tube. 

As  the  thyratron  140  is  a  rectifier,  the  current  in  the 
circuit  comprising  the  condenser  28  and  the  transformer 
30  cannot  oscillate,  although  there  is  a  tendency  to  do  so. 
At  the  instant  that  the  current  stops,  due  to  the  oscillation, 
the  tube  140  begins  to  deionize,  since  the  grid  and  plate 
voltages,  at  this  instant,  are  both  either  negative  or  zero 
with  respect  to  the  cathode  48.  As  soon  as  the  current 
stops,  the  arc  will  not  be  established  in  the  opposite  direc¬ 
tion  ;  for,  since  there  is  no  source  of  electrons  on  the  anode 
6,  mercury-arc  tubes  do  not  reverse  in  their  normal  opera¬ 
tion.  The  arc,  therefore,  becomes  extinguished.  The  charg¬ 
ing  current  causes  a  voltage  drop  across  the  resistance  31, 
which  is  negative  with  respect  to  the  cathode  48.  This  volt¬ 
age  drop  is  nearly  equal  to  the  voltage  of  the  direct-current 
supply  at  the  first  instant,  but  becomes  smaller  as  the  con¬ 
denser  28  is  charged.  The  condenser  28  then  recharges, 
as  from  the  battery  101,  through  the  impedance  31,  in  prep¬ 
aration  for  the  next  impulse. 

The  thyratron  trip  circuit  puts  a  high  voltage  on  the 
starting  band  100  in  a  sudden  manner  that  makes  the  tube 
start  reliably.  The  use  of  this  starting-tube  thyratron  makes 
the  mercury-arc  stroboscope  a  practical  and  useful  arrange¬ 
ment.  The  mercury-arc  tube  may  thus  be  started  by  a  few 
microamperes  of  current  in  the  grid  circuit  of  the  therm¬ 
ionic  tube,  and  there  is  a  negligible  time  delay  between 
the  current  impulses  to  the  grid  and  the  starting  of  the 
light  flashes. 

The  grid  transformer  64  is  usually  one  which  gives  a 
peaked  secondary  voltage.  This  gives  the  thyratron  a 
rapid  voltage  change  on  the  grid  circuit  and  thus  tends  to 
eliminate  any  uncertainty  or  flicker,  which  often  results 
because  of  variations  of  the  part  of  the  voltage  wave  where 
the  thyratron  may  start. 
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One  characteristic  of  the  present  invention  is  that  the 
light  produced  by  the  tube  2  may  be  of  much  higher  in¬ 
stantaneous  intensity  than  is  attainable  with  mercury  tubes 
the  light  of  which  is  continuous,  instead  of  periodic.  If  the 
tube  were  subjected  continuously  to  the  potential  to  which 
the  condenser  26  is  initially  charged,  it  would  become  de¬ 
stroyed.  It  is  found  that  the  light  thus  periodically  emitted 
by  the  high-current  discharges  of  the  tube,  at  these! high 
potentials,  besides  being  of  higher  intensity,  has  a  much 
larger  proportion  of  components  from  the  green,  yellow 
and  the  red  portions  of  the  visible  spectrum  than  is  the  case 
with  the  ordinary,  current  discharges  produced  with  mer¬ 
cury  tubes  as  at  present  operated.  This  light,  in  fact,  is 
such  as  to  compare  very  favorably  with  natural,  white  light. 
The  invention  is  thus  adapted  to  all  the  stroboscopic  uses 
of  the  present  day,  and  also  to  many  other  uses  where  a 
light  of  good,  white  quality  is  necessary.  The  ultra-violet 
portion  of  the  spectrum,  also,  is  found  to  have  many  addi¬ 
tional  components  and  those  in  the  so-called,  near-ultra¬ 
violet  portion  of  the  spectrum  are  very  actinic  and  hence 
suitable  for  photographic  work.  In  this  respect,  this  mer¬ 
cury-arc  stroboscope  is  far  superior  to  others,  such  as  those 
using  neon  lamps. 

The  primary  winding  36  of  the  transformer  30  may  be 
equally  well  energized  by  a  charging  surge  in  the  condenser 
28  as  shown  in  Fig.  2.  The  function  of  the  impedance  33  is 
to  discharge  the  condenser  28  between  flashes  and  thus  to 
prepare  it  for  the  next  surge.  In  practice,  a  by-pass  con¬ 
denser  is  usually  put  across  the  battery  101  to  bypass  the 
current  surges  that  charge  the  condenser  28.  The  resistance 
across  the  thyratron  establishes  sufficient  current  to  give 
the  thyratron  the  proper  bias  on  its  grid. 

A  common  type  of  full-wave,  thermionic,  rectifier-and- 
filter  circuit  for  replacing  the  batteries  101  and  102,  as  shown 
in  Fig.  3,  comprises  thermionic  or  gaseous-discharge  recti- 
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fiers  20  and  22,  connected  with  a  source  144  of  alternating 
current  in  any  well  known  manner,  as  by  means  of  a  sec¬ 
ondary  winding  147  of  a  transformer  148.  The  secondary 
winding  147  is  shown,  in  Fig.  3,  connected  to  the  anodes  of 
the  rectifier  tubes  20  and  22.  The  condenser  26  is  normally 
charged  to  the  full  potential  of  the  rectifier.  A  filter  con¬ 
denser  25  is  provided,  large  in  capacity  when  compared  to 
the  condenser  26,  the  function  of  which  is  to  maintain  a 
supply  of  energy  between  the  pulses  of  power  given  by  the 
rectifier  units  20  and  22. 

The  condensers  26  and  28  are  both  charged  through  the 
impedance  35.  The  impedance  31,  in  addition  to  perform¬ 
ing  the  functions  discussed  above  in  connection  with  the  de¬ 
scription  of  Fig.  1,  prevents  a  destructive  discharge  of  the 
condenser  26  through  the  thyratron  140,  in  case  the  strobo¬ 
scopic  tube  2  fails  to  function. 

Fig.  3,  and  also  Fig.  6,  show  a  very  effective  method  of 
controlling  the  flashes  of  light  through  the  closing  of  a 
switch  32.  The  switch  32  may,  of  course,  be  controlled  by 
a  periodically  movable  member  as  described  in  the  said 
application.  The  switch  32  may  be  very  small,  since  it 
carries  very  small  currents.  The  grid  50  of  the  thyratron 
140  is  connected  to  one  side  of  the  switch  32  through  a  small, 
trip  condenser  59,  which  may  be  as  small  as  0.00025  micro¬ 
farads.  The  other  side  of  the  switch  32  is  connected  to  the 
anode  52.  The  grid  50  is  also  connected  to  the  negative 
end  of  the  resistor  31,  in  series  with  a  resistance  142.  The 
resistance  142  limits  any  current  that  may  tend  to  flow 
when  the  grid  50  becomes  positive,  or  when  there  is  any 
ionization  in  the  tube.  When  the  switch  32  is  closed,  there¬ 
fore,  the  grid  50  of  the  thyratron  becomes  positive  with 
respect  to  the  cathode  48,  and  the  thyratron  becomes  con¬ 
ductive.  Energy  in  the  small  condenser  28  is  then  permitted 
to  become  discharged  into  a  winding,  such  as  the  primary 
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winding  36,  so  that  a  surge  of  current  is  caused  to  flow 
through  the  resistance  142.  The  surge  in  the  grid  circuit 
of  the  thyratron  140  may  also  be  brought  about  in  other 
■ways,  as  by  the  use  of  electrical  transients  in  inductances, 
transformers,  or  by  impulses  from  photo-electric  cells,  am¬ 
plifiers,  etc.  The  potential  upon  the  grid  50  controls  the 
time  of  starting  of  the  violent,  electrical  transients  that 
cause  the  stroboscopic  light.  In  this  manner,  the  potential 
ot  the  grid  50  is  raised  to  a  high,  positive  value  with  respect 
to  the  cathode  48. 

At  the  instant  that  the  grid  potential  reaches  a  critical 
value,  the  output  circuit  of  the  thyratron  tube  140  is  com¬ 
pleted  from  the  anode  52  to  the  cathode  48,  through  the 
primary  winding  36  and  the  condenser  28.  The  energy 
stored  in  the  condenser  28  is  then  violently  discharged  into 
the  low-impedance  primary  winding  36  through  the  thyra¬ 
tron  tube  140.  A  relatively  high  voltage  appears  across 
the  terminals  of  the  secondary  winding  29  and  the  main  arc 
in  the  tube  2  is  thereby  started. 

Immediately  after  the  condenser  28  discharges,  the  grid 
50  is  caused  to  be  very  negative  with  respect  to  the  cathode 
48,  and,  in  this  manner,  the  thyratron  is  prevented  from 
starting  when  the  anode  becomes  positive  with  respect  to 
the  cathode,  as  the  condenser  28  builds  up. 

A  leak  resistor  143  may  be  put  across  the  condenser  59 
in  the  grid  circuit  to  discharge  it  between  successive  tran¬ 
sients,  between  flashes,  as  at  the  opening  of  the  switch  32, 
in  order  to  prepare  for  the  next  surge,  but  the  value  of  the 
resistance  of  the  leak  is  sufficiently  high  to  prevent  further 
influence  upon  the  thyratron  if  the  switch  32  is  left  in  a 
closed  position.  After  discharge,  the  grid  50  again  be¬ 
comes  negative  with  respect  to  the  cathode  48. 

Once  the  switch  32  becomes  closed,  it  may  remain  closed 
without  the  thyratron  140  flashing  on  again  when  the  con- 
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densers  26  and  28  build  up  their  voltages.  The  operation 
is  independent  of  the  length  of  time  that  the  switch  32  re¬ 
mains  closed,  for  the  complete  function  is  performed  at  the 
moment  of  first  closing. 

An  adjustable  impedance  19,  shown  as  a  resistance,  is 
conveniently  connected,  especially  in  variable-speed  strobo¬ 
scopes,  between  the  filament  48  and  the  impedance  31  for 
varying  the  intensity  of  the  starting  voltage  which  is  ap¬ 
plied  to  the  starting  grid  100.  The  impedance  19  and  the 
transformer  30  may  be  in  either  the  anode  or  the  cathode 
circuit.  The  impedance  19  is  adjusted  until  sufficient  volt¬ 
age  is  obtained  to  make  the  operation  satisfactory. 

The  circuit  arrangement  illustrated  in  Fig.  9  is  very  use¬ 
ful  for  obtaining  high  frequency  stroboscopic  light  when 
efficiency  is  important.  A  stroboscopic  tube  3  flashes  as  it 
charges  the  condenser  26.  A  second  flash  is  obtained  when 
a  second  tube  2  short  circuits  the  condenser  26.  Two  thyra- 
tron  trip  circuits  feed  into  the  primaries  36,  36a  of  the 
transformers  which  start  the  tubes  2  and  3.  The  thyratrons 
are  tripped  alternately  by  connecting  their  grids  50,  50a 
to  a  source  141  of  alternating  voltages  by  transformers  51 
and  51a  which  are  180  degrees  of  phase,  or  by  any  other 
means,  to  accomplish  the  desired  result.  The  circuit  shown 
in  Fig.  9  is  especially  effective  at  high  frequency  since  the 
time  for  deionization  is  long. 

In  Fig.  4,  there  is  illustrated  a  circuit  by  means  of  which 
it  is  possible  to  produce  stroboscopic  light  of  the  same  fre¬ 
quency  as  the  alternating  source  of  power  144,  and  the  light 
flashes  are  accurately  timed  at  the  same  relative  position 
of  each  cycle.  Stroboscopic  light  of  this  nature  is  useful 
for  such  purposes  as  examining  induction  and  synchronous 
motors,  and  for  accurately  determining  speed. 

The  rectifier  tube  20  charges  the  condenser  26  through 
the  impedance  35  when  the  secondary  voltage  of  the  winding 
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147  of  the  transformer  148  is  positive.  A  rectifier  tube  21, 
connected  to  a  secondary  tap  161  of  the  transformer  second¬ 
ary  winding  147,  is  connected  in  series  with  the  adjustable 
impedance  31  to  charge  the  condenser  28.  The  condenser 
28  is  charged  through  resistance  31  from  this  rectifier  21. 
The  grid  50  of  the  thyratron  140  is  connected  through  the 
resistance  142  to  the  end  of  a  winding  160  on  the  trans¬ 
former,  which  is  negative  during  the  half  cycle  while  the 
condensers  are  being  charged. 

While  the  grid  50  is  negative,  the  thyratron  is  inopera¬ 
tive  and,  therefore,  the  condensers  28  and  26  are  permitted 
to  accumulate  a  charge.  On  the  succeeding  half  cycle,  the 
grid  50  swings  positive  and  trips  the  thyratron  140  which, 
in  turn,  causes  the  main  condenser  26  to  discharge  through 
the  mercury-arc  tube  2,  as  has  been  previously  explained. 

Fig.  5  illustrates  a  method  of  operating  mercury-arc 
stroboscope  tubes  in  parallel,  each  tube  2  being  in  parallel 
with  a  condenser  26.  As  many  tubes  may  be  operated  to¬ 
gether  as  are  needed  to  produce  the  quantity  of  light  which 
is  desired.  The  anodes  6  and  corresponding  ends  of  the 
condensers  26  are  all  connected  together  and  to  the  positive 
end  of  the  supply  of  power,  such  as  the  battery  102,  by  the 
conductor  10.  The  other  ends  of  the  condensers  26  and  the 
cathodes  4  are  connected  together,  and  to  the  negative  end 
of  the  battery  102,  through  the  impedances  35.  The  exter¬ 
nal  grid  100  and  other  starting  connections  are  all  tied 
together  and  energized  by  means  of  the  common  step-up 
transformer  30.  Four  such  parallel-connected,  one-foot- 
long,  stroboscopic  lamps  and  four  discharge  condensers 
are  effective  for  taking  motion-pictures  on  continuously 
moving  films  with  stroboscopic  light. 

The  charging  impedances  35  may  be  equally  well  placed 
in  series  with  each  anode  6,  and  the  cathodes  4  may  be  con¬ 
nected  together.  A  separate  step-up  transformer  30  may, 
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if  desired,  be  used  with  each  tube  2,  and  several  thyratrons 
140  may  be  used  and  tripped  together  by  having  a  common 
grid  circuit. 

In  the  circuits  of  Figs.  6  and  7,  the  mercury-arc  tube  2 
is  replaced  by  a  spark  gap  150  in  air,  with  a  starting  elec¬ 
trode.  The  thyratron  140  is  tripped  by  a  transient  surge 
in  the  grid  circuit  when  the  switch  32  is  closed,  as  has  been 
previously  explained  in  connection  with  Fig.  3.  This  trip¬ 
ping  arrangement  makes  it  possible  accurately  to  time  the 
instant  when  the  spark  occurs,  without  having  any  switches 
in  the  high-voltage  circuit.  The  energy  of  the  condenser 
28  produces  a  high  voltage  across  the  secondary  winding  29 
of  the  step-up  transformer  30,  at  the  moment  when  the 
thyratron  is  started.  This  high  voltage  ionizes  the  air  in 
the  vicinity  of  the  spark  gap  150,  thereby  reducing  the  in¬ 
sulating  properties  of  the  air  to  such  an  extent  that  a  spark 
is  initiated.  A  bright  and  quick  flash  of  light  is  thus  pro¬ 
duced  by  the  spark.  The  energy  for  the  spark  discharge  is 
taken  from  the  condenser  26,  which  has  been  previously 
charged  from  the  transformer  148  and  the  rectifier  20.  The 
stroboscopic  light  from  this  source  is  very  brilliant  and  is 
concentrated  in  a  small  space,  which  makes  it  very  con¬ 
venient  for  focusing  on  a  small  area. 

According  to  the  modification  of  Fig.  6  that  is  shown  in 
Fig.  7,  a  small  wire  152  may  be  placed  in  series  with  the 
spark  gap  150,  and  used,  as  a  source  of  light.  Under  some 
conditions,  the  wire  152  gives  more  light  than  the  gap  150, 
with  a  somewhat  shorter  light  duration.  Fig.  7  shows  the 
manner  in  which  the  thyratron  trigger  circuit  is  used  to  give 
the  main  condenser  discharge  at  the  desired  moment. 

The  circuits  which  have  been  described  herein  are  useful 
for  many  other  purposes  than  for  the  production  of  strobo¬ 
scopic  light.  One  such  use  is  illustrated  in  Fig.  8,  which 
shows  two  mercury-arc  tubes  2  connected  in  a  rectifier  cir- 
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cuit,  so  that  the  load  current  can  be  regulated  by  varying 
the  time  of  the  cycle  at  which  the  arc  is  started.  A  separate 
thyratron  tube  140  is  supplied  for  each  tube  2,  coupled 
thereto  through  a  separate  transformer  30,  and  set  into 
operation  by  a  separate  trip  transformer  32.  A  high  volt¬ 
age  is  thus  applied  to  the  starting  bands  100  in  a  sudden 
manner  that  makes  the  tube  start  reliably  at  each  cycle  at  a 
time  determined  by  the  voltage  connected  to  the  transform¬ 
er  32. 

The  mercury-arc  tube  will  find  many  uses  as  a  rectifier 
switch,  for  giving  pulses  of  power  to  cathode-ray  tubes, 
X-ray  tubes,  etc.  A  mercury-arc  tube,  made  similar  to  an 
inverted  U,  can  have  a  starting  band  at  each  end  and  the 
current  can  be  permitted  to  flow  either  direction. 

Further  modifications  will  occur  to  persons  skilled  in  the 
art,  and  all  such  are  considered  to  fall  within  the  spirit  and 
scope  of  the  invention,  as  defined  in  the  appended  claims. 

What  is  claimed  is: 

1.  A  stroboscope  having,  in  combination,  a  tube  having 
two  internal  electrodes  and  an  external  electrode,  and  means 
comprising  a  vacuum  tube  for  establishing  a  high-potential 
gradient  between  the  external  electrode  and  one  of  the  in¬ 
ternal  electrodes. 

2.  A  stroboscope  having,  in  combination,  a  mercury 
tube  provided  with  an  external  electrode,  and  mean$  com¬ 
prising  a  thyratron  tube  for  establishing  a  high-potential 
gradient  between  the  mercury  and  external  electrode. 

I 

3.  A  stroboscope  having,  in  combination,  a  stroboscopic 
tube,  a  thyratron  tube  having  an  input  circuit  and  an  output 
circuit,  means  connected  with  the  input  circuit  for  render¬ 
ing  the  thyratron  tube  effective,  and  means  for  controlling 
the  stroboscopic  tube  from  the  output  circuit. 


4.  A  stroboscope  having,  in  combination,  a  mercury  tube, 
means  comprising  a  transformer  for  subjecting  the  mer¬ 
cury  in  the  tube  to  a  relatively  high  potential,  and  means 
comprising  a  tbyratron  for  controlling  the  transformer. 

5.  A  stroboscope  having,  in  combination,  a  stroboscopic 
tube,  a  thyratron  tube  having  an  input  circuit  and  an  output 
circuit,  an  oscillator  connected  with  the  input  circuit  for 
rendering  the  thyratron  tube  effective,  and  means  for  con¬ 
trolling  the  stroboscopic  tube  from  the  output  circuit. 

6.  A  stroboscope  having,  in  combination,  a  mercury  tube, 
means  for  connecting  the  tube  in  an  electric  circuit,  a  trans¬ 
former  for  subjecting  the  mercury  in  the  tube  to  a  relatively 
high  potential,  and  an  oscillator  connected  in  circuit  with 
the  transformer. 

7.  A  stroboscope  having,  in  combination,  a  stroboscopic 
tube,  a  thyratron  tube  having  an  input  circuit  and  an  output 
circuit,  means  connected  with  the  input  circuit  for  render¬ 
ing  the  thyratron  tube  effective,  and  a  condenser  in  the 
output  circuit  for  controlling  the  stroboscopic  tube  from 
the  output  circuit. 

8.  A  stroboscope  having,  in  combination,  a  stroboscopic 
tube,  a  thyratron  tube  having  an  input  circuit  and  an  output 
circuit,  means  connected  with  the  input  circuit  for  render¬ 
ing  the  thyratron  tube  effective,  and  a  switch  in  the  input 
circuit  for  controlling  the  stroboscopic  tube  from  the  output 
circuit. 

9.  A  stroboscope  having,  in  combination,  a  stroboscopic 
tube,  a  source  of  electric  energy,  a  condenser  connected  with 
the  source  so  as  to  be  charged  from  the  source,  a  trans¬ 
former  having  a  primary  winding  and  a  secondary  winding 
connected  with  the  stroboscopic  tube,  a  thyratron  tube  hav¬ 
ing  an  input  circuit  and  an  output  circuit  with  which  the 
primary  winding  is  connected,  and  means  connected  with  the 
input  circuit  for  rendering  the  thyratron  tube  effective. 
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10.  A  stroboscope  having,  in  combination,  a  source  of 
electric  energy,  a  condenser  connected  with  the  source  so 
as  to  be  charged  from  the  source,  a  transformer  having  a 
primary  winding  and  a  secondary  winding,  a  vacuum  tube 
having  an  input  circuit  in  which  the  condenser  is  connected 
and  an  output  circuit  in  which  the  primary  winding  is  con¬ 
nected,  and  a  mercury  tube  the  mercury  of  which  is  subject 
to  the  potential  of  the  secondary  winding. 

11.  A  stroboscope  having,  in  combination,  a  stroboscopic 
tube,  a  rectifier  tube  connected  with  an  alternating  source 
of  energy,  a  condenser  connected  with  the  rectifier  tube  so 
as  to  be  charged,  a  transformer  having  a  primary  winding 
and  a  secondary  winding,  means  for  charging  the  primary 
winding  from  the  condenser,  a  thyratron  tube  having  an 
input  circuit  and  an  output  circuit  with  which  the  primary 
winding  is  connected,  and  means  connected  with  the  input 
circuit  for  rendering  the  thyratron  tube  effective. 

12.  A  stroboscope  having,  in  combination,  a  plurality 
of  stroboscopic  tubes,  means  for  connecting  the  tubes  in 
parallel,  means  for  subjecting  the  media  in  the  tubes  to  a 
relatively  high  potential,  and  means  for  rendering  the  sub¬ 
jecting  means  periodically  effective  and  ineffective. 

13.  A  stroboscope  having,  in  combination,  a  spark  gap, 

means  connecting  the  gap  into  an  electric  circuit,  and  means 
comprising  a  thyratron  tube  for  producing  an  initiating 
spark  across  the  spark  gap.  j 

14.  A  device  of  the  class  described  having,  in  combina¬ 
tion,  a  spark  gap,  means  connecting  the  gap  into  an  electric 
circuit,  a  wire  in  series  with  the  spark  gap,  and  means  com¬ 
prising  a  thyratron  tube  for  exploding  the  wire. 

15.  A  stroboscope  having,  in  combination,  a  winding, 
two  stroboscope  tubes  each  having  a  anode,  a  cathode  and 
an  external  electrode,  means  connecting  the  anodes  to  the 
ends  of  the  winding,  means  connecting  the  cathodes  to  a 
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tap  of  the  winding,  and  means  comprising  a  thyratron  tube 
for  establishing  a  high  potential  gradient  between  each  ex¬ 
ternal  electrode  and  the  corresponding  cathode. 

16.  A  stroboscope  having,  in  combination,  a  source  of 
electrical  energy,  two  stroboscope  tubes  one  of  which  flashes 
when  it  charges  a  condenser  and  the  second  of  which  flashes 
when  it  discharges  the  same  condenser,  and  means  for  caus¬ 
ing  the  stroboscope  tubes  to  flash  in  succession. 

IN  TESTIMONY  WHEREOF,  I  have  hereunto  sub¬ 
scribed  my  name. 


HAROLD  E.  EDGERTON 
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UNITED  STATES  PATENT  OFFICE 


Washington 

David  Rines 

1  Federal  Street 
Boston  Mass. 

Applicant : 

Harold  E.  Edgerton 

Ser.  No. 

685,501 

Filed 

Aug.  16,  1933 

For 

Stroboscopes 

Dec  11  1933 

References  made 

of  record: 

Lord, 

German  pat.  to 

1,889,608,  Nov.  29, 

1932,  176-124 

Skaupy, 

327,744,  Oct.  15,  1920,  176-124 
(1  Sht.  Drwg.;  2  Pages  Spec.) 

Winhinghoff,  1,799,345,  Apr.  7, 1931, 176-13X 


Claims  9  and  11  are  rejected  on  either  the  German  patent 
or  Lord  supra,  by  which  they  are  obviously  fully  met. 

The  claims  are  grouped  as  follows: 

1.  Claims  1  to  4,  7,  and  10  (illustrated  in  Figs  1  to  5 
and  8  only.) 

2.  Claims  5  and  6  (illustrated  in  Figs.  1  and  2  only). 

3.  Claim  8  (illustrated  in  Figs.  3  and  6  only). 

4.  Claim  12  (illustrated  in  Fig.  5  only). 

5.  Claims  13  and  14  (illustrated  in  Fig.  6  only). 

6.  Claim  15  (illustrated  in  Fig.  8  only). 

Claims  9  and  11  which  are  generic  having  been  rejected 
as  unpatentable  applicant  must  restrict  his  claims  to  a 
single  species  before  further  action  on  the  merits  will  be 
given.  Applicant  should  bear  in  mind  that  no  more  than 
“three”  species  of  the  invention  can  be  claimed  with  at 
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least  an  allowable  generic  claim.  See  Rule  41,  Rules  of 
Practice. 

W.  E.  WAITE, 

Examiner. 


Paper  No.  4 

In  re  Application  of  Harold  E. 
Edgerton,  Serial  No.  685,501 
Filed  Aug  16,  1933  Div.  54 
Room  5874. 

AMENDMENT  A 

Filed  June  9,  1934. 

Boston,  Mass.,  June  8,  1934 

Hon.  Commissioner  of  Patents, 

Sir: 

In  response  to  the  Office  Action  of  December  11,  1933, 
please  amend  the  above  entitled  application,  as  follows : 
Claim  5,  line  5,  before  “for”  insert — including  the  thyratron 
tube — 

Claim  9,  lines  1  and  2,  cancel  “a  stroboscopic  tube,  a  source 
of  electric  energy”  and  substitute — a  luminescent  dis¬ 
charge  device  having  a  starting  electrode — 

Line  3,  cancel  “with  the  source  so  as”  and  substitute — 
to  said  device  and  arranged — ;  cancel  “the  source” 
and  substitute — a  source  of  electric  energy — 

Line  5,  cancel  “stroboscopic  tube”  and  substitute— 
starting  electrode — 

Line  8,  cancel  “for”  and  substitute — and — ;  before 
the  period  insert — for  causing  said  condenser  to  dis¬ 
charge  through  said  discharge  device — 
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Claim  11,  line  2  cancel  “stroboscopic  tube”  and  substitute 
— luminescent  discharge  device — 

Line  3,  cancel  “with  the”  and  substitute — to  said  lum¬ 
inescent  discharge  device  and  arranged  to  be  charged 
through  said — 

Claim  11,  line  4,  cancel  “so  as  to  be  charged” 

Lines  5  and  6,  cancel  “means  for  charging  the  primary 
winding  from  the  condenser” 

Line  8,  cancel  “for”  and  substitute — and — 

Line  9,  before  the  period  insert — for  causing  said  con¬ 
denser  to  discharge  through  said  luminescent  dis¬ 
charge  device — 

Claim  13,  line  1,  cancel  “spark”  and  substitute — lumin¬ 
escent  discharge  device — 

Line  2,  cancel  “gap”  (first  occurrence) ;  cancel  “gap” 
(second  occurrence)  and  substitute — discharge  de¬ 
vice — 

Line  4,  cancel  “spark”  and  substitute — surge  of  cur¬ 
rent — ;  cancel  “spark  gap”  and  substitute — lumin¬ 
escent  discharge  device — 

Add  the  following  claims : 

17.  A  stroboscope  having  in  combination,  a  gaseous 
discharge  tube,  a  condenser  arranged  to  be  charged  from  a 
source  of  electricity  connected  to  said  tube,  means  includ¬ 
ing  a  starting  electrode  for  causing  a  source  of  electrons 
to  exist  at  said  cathode  and  rendering  said  tube  conduc¬ 
tive,  and  means  including  a  vacuum  tube  controlling  the 
operation  of  said  starting  electrode  for  controlling  the  dis¬ 
charge  of  said  condenser  through  said  discharge  tube. 

18.  A  stroboscope  having,  in  combination,  a  gaseous 
discharge  tube  having  an  anode  and  a  mercury  pool  cathode, 
a  condenser  arranged  to  be  charged  from  a  source  of  elec¬ 
tricity  connected  to  said  anode  and  said  cathode,  means 
including  a  starting  electrode  for  causing  a  source  of  elec¬ 
trons  to  exist  at  the  surface  of  said  cathode  and  rendering 
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said  tube  conductive,  and  means  including  a  vacuum  tube 
controlling  the  operation  of  said  starting  electrode  for 
controlling  the  discharge  of  said  condenser  through  said 
gaseous  discharge  tube. 

19.  A  stroboscope  having,  in  combination,  a  gaseous 
discharge  tube  having  an  anode  and  a  cathode,  a  condenser 
arranged  to  be  charged  from  a  source  of  electricity  con¬ 
nected  to  said  anode  and  said  cathode,  a  control  electrode 
for  rendering  said  tube  conductive,  and  means  including 
a  vacuum  tube  connected  to  said  control  electrode  for  con¬ 
trolling  the  discharge  of  said  condenser  through  said  gas¬ 
eous  discharge  tube.. 

20.  A  stroboscope  having  in  combination,  a  luminescent 
discharge  device,  a  main  circuit  including  said  luminescent 
discharge  device  and  means  for  causing  a  surge  of  current 
to  flow  through  said  luminescent  discharge  device,  a  thvra- 
tron  tube  having  an  input  circuit  and  an  output  circuit,  an 
auxiliary  circuit  connected  to  said  main  circuit  and  includ¬ 
ing  said  output  circuit,  and  means  connected  with  the  input 
circuit  for  rendering  the  thyratron  tube  effective  and  initiat¬ 
ing  the  surge  of  current  throught  the  luminescent  discharge 
device. 

21.  A  stroboscope  having,  in  combination,  a  condenser 
arranged  to  be  charged  from  a  source  of  electric  energy, 
a  luminescent  discharge  device  having  rectifier  characteris¬ 
tics,  an  oscillatory  circuit  connecting  said  condenser  and 
said  luminescent  discharge  device,  and  means  for  causing 
said  condenser  to  discharge  through  said  luminescent  dis¬ 
charge  device. 

22.  A  stroboscope  having,  in  combination,  a  luminescent 
discharge  device  having  rectifier  characteristics,  an  oscil¬ 
latory  circuit  including  said  discharge  device,  and  means 
for  causing  a  surge  of  current  to  flow  through  said  dis¬ 
charge  device. 
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23.  A  stroboscope  having,  in  combination,  a  gaseous 
discharge  tube  having  an  anode  and  a  mercury  pool  cathode, 
a  condenser  arranged  to  be  charged  from  a  source  of  elec¬ 
tricity  connected  to  said  tube,  an  oscillatory  circuit  includ¬ 
ing  said  condenser  and  said  tube,  a  starting  electrode  for 
causing  a  source  of  electrons  to  exist  at  the  surface  of  said 
cathode  and  rendering  said  tube  conductive,  and  means 
connected  to  said  starting  electrode  for  controlling  the  dis¬ 
charge  of  said  condenser  through  said  tube. 

24.  A  stroboscope  having,  in  combination,  a  gaseous 
discharge  tube  having  an  anode  and  a  cathode  and  a  con¬ 
trol  electrode  for  rendering  said  tube  conductive,  a  con¬ 
denser  arranged  to  be  charged  from  a  source  of  electric 
energy  connected  to  said  anode  and  said  cathode,  an  oscil¬ 
latory  circuit  including  said  condenser  and  said  tube,  and 
means  connected  to  said  control  electrode  for  controlling 
the  discharge  of  said  condenser  through  said  tube. 

25.  A  stroboscope  having,  in  combination,  a  condenser 
arranged  to  be  charged  from  a  source  of  electric  energy 
through  an  impedance,  a  luminescent  discharge  device  hav¬ 
ing  rectifier  characteristics,  an  oscillatory  circuit  connect¬ 
ing  said  condenser  and  said  luminescent  discharge  device, 
and  means  for  causing  said  condenser  to  discharge  through 
said  luminescent  discharge  device. 

26.  A  stroboscope  having,  in  combination,  a  luminescent 
discharge  device  having  rectifier  characteristics,  an  oscil¬ 
latory  circuit  including  said  discharge  device  and  means 
for  causing  a  surge  of  current  to  flow  through  said  dis¬ 
charge  device,  and  means  including  a  thyratron  tube  for 
producing  an  initiating  surge  of  current  across  said  dis¬ 
charge  device. 

27.  A  stroboscope  including  a  thyratron  tube  having  an 
input  circuit  and  ail  output  circuit,  a  condenser  in  said 
output  circuit,  and  means  connected  to  said  input  circuit 
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for  causing  a  surge  of  current  to  flow  through  said  con¬ 
denser. 

28.  A  stroboscope  comprising  a  luminescent  discharge 
device,  a  condenser  connected  to  said  discharge  device, 
means  including  a  circuit  having  a  half  wave  rectifier  for 
charging  said  condenser  from  a  source  of  alternating  cur¬ 
rent  during  one  half  cycle,  and  means  for  causing  said  con¬ 
denser  to  discharge  through  said  discharge  device  during 
the  succeeding  half  cycle. 

REMARKS 

An  affidavit  under  Rule  75  has  been  tiled  removing  the 
Lord  patent  as  a  bar  to  the  claims  of  this  application,  in 
filing  this  affidavit,  applicant  does  not  admit  that  the  Lord 
patent  would  anticipate  the  claims  of  this  application  it 
it  were  early  enough. 

Reconsideration  is  requested  of  tiie  rejection  of  claims 
9  and  11  on  the  German  patent.  The  German  patent  merely 
discloses  a  gas  filled  tube  li  which  is  excited  from  a  source 
of  high  frequency  current.  The  discharge  through  the  tube 
h  takes  place  whenever  the  voltage  across  the  electrodes 
k  and  i  exceeds  the  breakdown  voltage  of  the  tube  li  and  is 
not  dependent  upon  the  condition  of  the  tube  d.  The  light 
from  the  tube  h  is  intended  for  general  illumination  and 
there  is  no  disclosure  that  the  light  would  be  suitable  for 
stroboscopic  purposes.  Claims  9  and  11  patentablv  differ¬ 
entiate  from  the  German  patent  by  specifying  that  the  dis¬ 
charge  through  the  tube  is  controlled  by  a  thyratron  and 
since  the  tul>e  d  of  the  German  patent  is  not  a  thyratron 
and  does  not  control  the  discharge  through  the  tube  h, 
claims  9  and  11  are  believed  to  be  allowable. 

Applicant  has  carefully  considered  the  requirement  for 
division  and  requests  reconsideration  of  the  grouping  of 
the  claims.  Applicant  believes  that  claims  3,  7, 13.  and  new 


claim  27  are  generic  to  all  of  the  figures  illustrated.  The 
single  species  which  applicant  elects  to  retain  in  this  ap¬ 
plication  if  no  generic  claim  is  found  allowable  is  illustrated 
in  Fig.  1  and  claimed  by  claims  1,  2,  4,  5,  6,  9,  10,  and  17  to 
26  inclusive.  The  claims  to  the  remaining  two  species  which 
applicant  elects  to  retain  if  no  generic  claims  are  found 
allowable  are  claims  8  and  11  which  read  on  Fig.  3  and 
claim  28  which  reads  on  Fig.  4.  The  remaining  claims  will 
be  retained  pending  the  filing  of  divisional  applications. 

In  view  of  the  foregoing,  an  action  on  the  merits  is  re¬ 
quested  on  generic  claims  3,  7, 13,  and  27,  and  on  the  claims 
to  each  of  the  three  species  retained  in  this  application. 
Allowance  of  claims  9  and  11  is  also  requested. 

Respectfully  submitted, 

DAVID  RINES, 

Attorney. 


Paper  No.  5 

UNITED  STATES  PATENT  OFFICE 
Washington 

David  Rines 
1  Federal  Street 
Boston,  Mass. 

Div.  54,  Room  5874 

Applicant:  Harold  E.  Edgerton 
Ser.  No.  685,501 
Filed  Aug.  16,  1933 

For  Stroboscopes 

Sep.  13,  1934 

Responsive  to  amendment  filed  June  9,  1934. 

Claims  1,  10,  17,  18,  19,  and  21  to  25,  inclusive,  are  re¬ 
jected  on  the  Skaupy  patent  in  view  of  the  Winninghoff 
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patent  of  record.  No  invention  would  be  involved  in  sub¬ 
stituting  the  mercury  electrode  tube  of  Winninghoff  to¬ 
gether  with  its  starting  band  for  the  tube  h  together  with 
elements  k  and  i  of  Skaupy. 

Claims  2  to  9,  inclusive,  11,  13,  14,  15,  20,  26,  and  27  are 
rejected  as  being  indefinite  in  the  term  “thyratron”  thus 
failing  to  comply  with  Section  4888,  E.  S.  Inasmuch  as 
the  term  “thyratron”  is  a  trade-name  and  is  somewhat 
diversified  in  meaning  and  since  the  specific  construction 
of  the  tube  is  the  essence  of  the  invention,  applicant  is 
required  to  describe  the  tube  in  the  claims  other  than  by 
the  trade-name. 

The  remaining  claims  are  not  acted  upon  in  view  of 
applicant’s  election  of  Fig.  1. 

W.’  E.  WAITE, 
Examiner . 


Paper  No.  6 

PAGES  1  TO  5,  INCLUSIVE,  OF  AMENDMENT  B. 

(Filed  March  13,  1935.) 

UNITED  STATES  PATENT  OFFICE 

Harold  E.  Edgerton 
Serial  No.  685,501 
Filed  August  16,  1933 
Stroboscopes 

Div.  54,  Room  5874 

Boston,  Mass.,  March  12,  1935 

Hon.  Commissioner  of  Patents 
Washington,  D.  C. 

Sir: 

Replying  to  the  Examiner’s  communication  of  Septem¬ 
ber  13, 1934,  please  amend  the  application  as  follows : 
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Page  4,  last  line,  cancel  “and  8.”  and  substitute: — ,  8 
and  9. — 

Page  6,  line  4,  cancel  “output”  and  substitute: — power 
output  or  control  input — . 

Page  6,  line  6,  after  “This”  insert:  — power — . 

Page  7,  line  2,  cancel  “input”  and  substitute:  — power 
input  or  control  output — . 

Claim  2,  line  3,  cancel  “thyratron”  and  substitute:  — 
grid-controlled,  gaseous-discharge,  rectifier — . 

Claim  2,  line  4,  after  “and”  insert:  — the — . 

Rewrite  claim  3  as  follows: 

— 29.  A  stroboscope  having,  in  combination,  a  strobo¬ 
scopic  tube,  a  grid-controlled,  gaseous-discharge,  rectifier 
tube  having  a  control  input  circuit  and  a  control  output 
circuit,  means  connected  with  the  control  input  circuit  for 
rendering  the  rectifier  tube  effective,  and  means  for  con¬ 
trolling  the  stroboscopic  tube  from  the  control  output  cir¬ 
cuit. — 

Claim  4,  last  line,  cancel  “thyratron”  and  substitute: 
— grid-controlled,  gaseous-discharge,  rectifier — . 

Rewrite  claim  5  as  follows: 

— 30.  A  stroboscope  having,  in  combination,  a  strobo¬ 
scopic  tube,  a  grid-controlled,  gaseous-discharge,  rectifier 
tube  having  a  control  input  circuit  and  a  control  output 
circuit,  an  oscillator  connected  with  the  control  input  circuit 
for  rendering  the  rectifier  tube  effective,  and  means  in¬ 
cluding  the  grid-controlled,  gaseous-discharge,  rectifier 
tube  for  controlling  the  stroboscopic  tube  from  the  control 
output  circuit. —  | 

Claim  6,  last  line,  cancel  “in  circuit”. 
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Rewrite  claims  7,  8,  9,  10,  11  and  13  as  follows: 

— 31.  A  stroboscope  having,  in  combination,  a  strobo¬ 
scopic  tube,  a  grid-controlled,  gaseous-discharge,  rectifier 
tube  having  a  control  input  circuit  and  a  control  output 
circuit,  means  connected  with  the  control  input  circuit 
for  rendering  the  rectifier  tube  effective,  and  a  condenser 
in  the  control  output  circuit  for  controlling  the  stroboscop¬ 
ic  tube  from  the  control  output  circuit. 

32.  A  stroboscope  having,  in  combination,  a  strobo¬ 
scopic  tube,  a  grid-controlled,  gaseous-discharge,  rectifier 
tube  having  a  control  input  circuit  and  a  control  output 
circuit,  means  connected  with  the  control  input  circuit  for 
rendering  the  rectifier  tube  effective,  and  a  switch  for  con¬ 
trolling  the  stroboscopic  tube  from  the  control  output  cir¬ 
cuit. 

33.  A  stroboscope  having,  in  combination,  a  luminescent- 
discharge  device  having  a  starting  electrode,  a  condenser 
connected  to  said  device  arranged  to  be  charged  from  a 
source  of  electric  energy,  a  transformer  having  a  primary 
winding  and  a  secondary  winding  connected  with  the 
starting  electrode,  a  grid-controlled  gaseous-discharge,  rec¬ 
tifier  tube  having  a  grid,  a  second  condenser  arranged  to 
be  charged  from  a  source  of  electric  energy  in  series  with 
the  rectifier  tube  and  the  primary  of  the  transformer,  and 
means  connected  with  the  grid  of  said  rectifier  tube  for 
causing  said  second  condenser  to  discharge  through  said 
primary  winding,  thereby  causing  said  first  condenser  tc 
discharge  through  said  discharge  device. 

34.  A  stroboscope  having,  in  combination,  a  source  of 
electric  energy,  a  condenser  connected  with  the  source  so 
as  to  be  charged  from  the  source,  a  transformer  having  a 
primary  winding  and  a  secondary  winding,  a  vacuum  tube 
having  a  control  grid,  a  second  condenser  arranged  to 
be  charged  from  a  source  of  electric  energy  connected  in 


series  with  said  tube  and  said  primary  winding,  a  mercury 
tube  connected  in  series  with  the  first  condenser,  the  mer¬ 
cury  of  which  is  subjected  to  the  potential  of  the  secondary 
winding,  and  means  connected  to  said  grid  for  causing 
the  second  condenser  to  discharge  through  the  primary 
winding,  thereby  causing  the  first  condenser  to  discharge 
through  the  mercury  tube. 

35.  In  an  electric  circuit,  a  luminescent-discharge  device, 
means  connecting  the  discharge  device  into  the  electric 
circuit,  and  means  comprising  a  grid-controlled,  gaseous- 
discharge,  rectifier  tube  for  producing  an  initiating  surge 
of  current  or  voltage  across  the  luminescent-discharge  de¬ 
vice. 

Claim  14,  line  4,  and  claim  15,  line  5,  cancel  “thyratron” 
and  substitute: — grid-controlled,  gaseous-discharge,  recti¬ 
fier — .  ; 

Claim  17,  line  2,  before  the  comma,  insert: — having  a 
cathode — . 

Claim  20,  line  5,  cancel  “thyratron”  and  substitute: — 
grid-controlled,  gaseous-discharge,  rectifier — . 

Claim  20,  line  5,  cancel  “an”,  both  occurrences,  and  sub¬ 
stitute: — a  control — . 

Claim  20,  line  7,  after  “said”,  insert: — control — . 

Claim  20,  line  8,  before  “input”  insert: — control — . 

Claim  20,  line  9,  cancel  “thyratron”  and  substitute: — 
rectifier — . 

Claim  26,  line  6,  and  claim  27,  line  1,  cancel  “thyratron” 
and  substitute - grid-controlled,  gaseous-discharge,  recti¬ 
fier — . 

Claim  27,  line  2,  cancel  “an”,  both  occurrences,  and  sub¬ 
stitute  : — a  control — . 
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Claim  27,  line  3,  after  “said”,  both  occurrences,  insert: 
— control — . 

Add  the  following  claims : 

— 38.  A  stroboscope  having,  in  combination,  an  imped¬ 
ance  and  a  capacitor  connected  in  series  with  a  source  of 
direct  current,  whereby  energy  from  the  source  is  fed  to 
the  capacitor  through  the  impedance  to  charge  the  capaci¬ 
tor,  a  luminescent-discharge  tube  provided  with  an  anode, 
a  cathode  and  a  control  .grid,  means  connecting  the  anode 
with  a  terminal  of  the  source  and  a  terminal  of  the  capaci¬ 
tor  and  connecting  the  cathode  with  the  other  terminal  of 
the  source  and  the  other  terminal  of  the  capacitor  to  pro¬ 
duce,  during  the  said  charging  of  the  capacitor  from  the 
source,  a  difference  of  potential  between  the  cathode  and 
the  anode,  with  the  anode  positive  with  respect  to  the 
cathode,  the  tube  being  sufficiently  exhausted  so  that  it 
will  not  conduct  current  during  the  said  charging  of  the 
capacitor,  the  impedance  being  large  enough  to  prevent 
the  discharge  of  current  through  the  tube  until  the  tube 
has  become  deionized  but  small  enough  to  permit  the 
capacitor  to  become  charged  prior  to  each  discharge  of 
the  tube,  and  means  including  a  grid-controlled,  gaseous- 
discharge  tube  for  controlling  the  grid  of  the  luminescent- 
discharge  tube  to  control  the  emission  of  electrons  from  the 
cathode. 


•  * 


•  * 


Paper  No.  7 

UNITED  STATES  PATENT  OFFICE 
Washington 

Div.  54,  Room  5874 

David  Rines 
1  Federal  Street 
Boston,  Mass. 

Applicant:  Harold  E.  Edgerton 
Ser.  No.  685,501 
Filed  Ang.  16, 1933 

For  Stroboscopes 

Jun  6  1935 

Responsive  to  amendment  filed  Mar.  13,  1935. 
Additional  references : 

Swiss  pat.  to 

Siemens,  120,621,  June  1,  1927,  250-27.5 -6.6 
(1  sht.  drwg.;  2  pages  spec.) 

All  the  claims  are  rejected  on  the  basis  of  multiplicity. 
The  claims  are  too  numerous  in  view  of  the  simplicity  of 
the  circuit  represented  by  Fig.  1,  and  consequently  tend  to 
befog  the  invention.  Claims  must  be  “patentably”  differ¬ 
ent  from  one  another.  See  Ex  parte  Whitelaw,  219  0.  G. 
1237.  It  is  deemed  that  not  more  than  ten  claims  would 
adequately  protect  the  embodiment  disclosed  in  Fig.  1.  See 
Ex  parte  Schwarz,  454  0.  G.  3.  In  reducing  the  present 
number  of  claims  applicant  should  define,  if  possible,  over 
Fig.  2  of  the  Siemens  patent  which  is  deemed  to  be  very 
pertinent  art.  For  example,  claims  1,  2,  4,  6,  etc.  are  deem¬ 
ed  to  be  fully  met  by  the  Siemens  patent  (Fig.  2). 

No  further  action  on  the  merits  of  the  claims  will  be 

•  i 

given  until  the  above  requirement  has  been  satisfied. 

* 

All  the  claims  are  rejected. 


W.  E.  WAITE,  ' 
Examiner. 
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Paper  No.  8 

AMENDMENT  C. 

(Filed  December  4,  1935.) 

UNITED  STATES  PATENT  OFFICE 

Div.  54,  Room  5874 

Harold  E.  Edgerton 
Serial  No.  685,501 
Filed  August  16,  1933 
Stroboscopes 

Boston,  Mass.,  December  3, 1935. 

Hon.  Commissioner  of  Patents 
Washington,  D.  C. 

Sir: 

Replying  to  the  Examiner’s  communication  of  June  6, 
1935,  please  amend  the  application  as  follows: 

Page  3,  second-last  line,  correct  the  spelling  of  metallic. 

Cancel  claims  1,  2,  12, 14, 15, 16,  28,  30,  31,  32,  40,  47  and 
48. 

Claim  6,  line  4,  after  the  comma,  insert : — a  rectifier  for 
controlling  the  transformer,  and  an  oscillator  connected 
with  the  rectifier. — and  cancel  the  remainder  of  the  claim. 

Claim  42,  line  7,  after  “the”,  first  occurrence,  insert: — 
second-named — . 

Add  the  following  claims : 

— 19.  A  stroboscope  comprising  a  source  of  supply  of 
direct  current,  a  reactor  and  a  capacitor  arranged  in  series 
and  connected  with  said  source,  a  vapor  electric  discharge 
device  connected  to  be  energized  from  said  capacitor  and 
provided  with  a  control  grid  and  means  for  controlling 
the  charge  on  said  grid. 
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50.  A  stroboscope  comprising  a  source  of  supply  of 
direct  current,  a  reactor  and  a  capacitor  arranged  in  series 
and  connected  with  said  source,  a  vapor  electric  discharge 
lamp  connected  to  be  operated  by  the  discharge  from  said 
capacitor,  and  grid  control  means  for  initiating  the  opera¬ 
tion  of  said  lamp. 

51.  A  stroboscope  comprising  a  source  of  supply  of  di¬ 
rect  current,  a  reactor,  a  capacitor  connected  to  be  charged 
through  said  reactor  from  said  source,  a  grid  controlled 
vapor  electric  discharge  device  arranged  to  be  energized 
by  the  discharge  from  said  capacitor  and  means  for  in¬ 
termittently  supplying  a  positive  charge  to  said  grid. 

52.  In  an  electric  circuit,  a  gaseous-discharge  device  hav¬ 
ing  a  control  element,  means  connecting  the  device  into 
the  electric  circuit,  and  means  comprising  an  amplifier  for 
impressing  an  initiating  surge  of  current  or  voltage  upon 
the  control  element  to  cause  current  to  flow  in  the  device. — 

REMARKS 

The  cancellation  of  a  number  of  claims  from  this  appli¬ 
cation  is  merely  for  the  purpose  of  complying  with  the 
Office  requirement  to  reduce  the  number  of  claims,  and  is 
not  to  be  considered  as  a  disclaimer,  for  the  art  of  record 
does  not  anticipate  the  present  invention. 

In  Fig.  2  of  the  Siemens  patent,  there  is  disclosed  an 
oscillator  of  the  well-known,  Armstrong  type,  the  tickler 
coils  of  which  are  shown  at  11.  It  is  precisely  the  same 
type  of  oscillator  as  is  disclosed  in  the  Skaupy  patent;  and 
since  the  Office  admits,  by  its  withdrawal  of  the  Skaupy 
reference,  that  it  is  not  pertinent,  the  same  is  true  of  the 
Siemens  patent.  As  soon  as  the  tube  10  is  started  oscil¬ 
lating,  in  response  to  the  closing  of  a  switch,  its  oscillations 
are  impressed  upon  the  grid  3  of  the  tube  1,  through  the 
winding  4.  A  continuous  discharge  is  thereupon  produced 


through  the  tube  1  in  order  that  it  may  be  used  as  a  relay 
or  switch.  Owing  to  this  continuous  operation  of  the  Sie¬ 
mens  tube  1,  it  could  not  be  used  as  a  stroboscope. 

According  to  the  applicant’s  invention,  on  the  other 
hand,  single  pulses  of  the  voltage  are  produced  on  the 
grid  100  causing  but  single  flashes  of  light,  thus  making 
it  possible  to  employ  the  tube  2  as  a  stroboscope. 

The  Office  appears  to  understand  this  difference  in  the 
operation  of  the  two  devices,  but  suggests  that  some  of  the 
claims  do  not  sufficiently  define  over  this  reference. 

The  retained  claims  recite  the  tube  140  as  a  rectifier  or  a 
thyratron.  The  Siemens  tube  10,  as  before  stated,  is  an 
oscillator.  The  thyratron  is  expressed  (see,  for  example, 
claims  4  and  6)  by  the  terminology  “grid-controlled,  gas¬ 
eous-discharge,  rectifier  tube”,  or  its  equivalent,  in  accord¬ 
ance  with  the  Office  criticism  that  the  term  “thyratron”  is 
a  trade-name.  In  some  cases,  the  broader  expression  “va¬ 
cuum  tube”  is  employed,  because  of  other  limitations  for¬ 
eign  to  the  scope  of  the  Siemens  patent.  In  claims  17  and 
18,  for  example,  specific  reference  is  made  to  the  condenser 
26,  the  equivalent  of  which  is  not  found  in  Fig.  2  of  the 
Siemens  patent. 

As  before  stated,  the  number  of  claims  has  been  reduced, 
but  not  to  ten;  and  the  right  is  reserved  to  restore  some 
or  all  of  the  cancelled  claims  including  those  reading  on 
other  figures  than  Fig.  1.  The  Office  does  not  give  its  rea¬ 
sons  for  concluding  that  ten  claims  will  suffice  to  protect 
this  most  important  invention,  that  yields  results  of  a 
startling  nature  heretofore  considered  to  be  unattainable. 
It  is  believed  that  the  Office,  if  it  insists  upon  this  require¬ 
ment,  should  indicate  which  of  the  claims  are  considered 
to  be  duplicates.  In  any  event,  the  Office  should  indicate 
which  of  the  claims  are  typically  allowable,  in  order  that 
the  applicant  may  guide  himself  in  his  choice  of  claims  to 
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be  retained.  In  a  recent  application  before  the  Board,  the 
applicant’s  attorney  heeded  a  similar  suggestion  in  the 
Examiner’s  Statement  that  the  claims  be  reduced  to  ten; 
and  then  learned,  from  the  decision  of  the  Board,  that 
some  of  the  retained  claims  were  unpatentable  and  some 
of  the  cancelled  claims  patentable.  In  that  case,  the  Board 
suggested  a  further  allowable  claim  as  a  way  out  of  the 
difficulty ;  and  in  the  present  case,  too,  the  applicant  would 
request  a  ruling  as  to  the  allowable  claims  before  cancelling 
further  claims. 

Claims  17,  18  and  19  should  be  retained  in  view  of  the 
cancellation  of  claims  1  and  2.  Claim  20  differs  therefrom 
in  the  recitation  of  the  auxiliary  circuit.  Claims  21  and  22, 
though  in  broad  form,  emphasize  features  of  novelty  over 
the  Siemens  patent.  Claim  23  recites  the  starting  electrode 
and  its  function.  Claim  24  is  in  slightly  broader  form,  it 
being  borne  in  mind  that  the  applicant  is  entitled  to  claim 
generically,  as  well  as  specifically.  And  so  also  for  the 
remaining  claims,  the  allowability  of,  and  the  differences 
between  which,  have  already  several  times  been  discussed. 

Claims  49,  50  and  51  are  transferred  from  application, 
Serial  No.  610,045,  filed  May  9,  1932,  in  Division  57. 

Claim  52  specifies  the  thyratron  amplifier  not  disclosed 
in  the  references. 

Reconsideration  and  allowance  are  requested. 

Very  respectfully, 

DAVID  RINES, 

Attorney  for  the  Applicant. 


-v—  . 
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Paper  No.  9 

UNITED  STATES  PATENT  OFFICE 
Washington 

Div.  54,  Room  5874 

David  Rines 
1  Federal  Street 
Boston,  Mass. 

Applicant:  Harold  E.  Edgerton 

Ser.  No.  685,501 

Filed  Aug.  16,  1933 

For  Stroboscopes 

Mar.  12  1936 

Responsive  to  amendment  filed  Dec.  4,  1935. 

Additional  references : 

Seguin,  1,640,966,  Aug.  30,  1927,  176-13X 

Cockrell,  1,867,398,  July  12,  1932,  250-27 

Firestone,  1,783,234,  Dec.  2,  1930,  250-27 

Claims  4,  6,  17  to  20,  inclusive,  26,  29,  35,  37,  38,  39,  and 
41  to  45,  inclusive  are  rejected  on  the  Swiss  patent  120,621 
(Fig.  2)  in  view  of  the  Seguin  patent  (Fig.  18).  No  in¬ 
vention  would  be  involved  in  substituting  the  control  means 
shown  in  Fig.  2  of  the  Swiss  patent  for  the  synchronizer  in 
circuit  46-47  in  Fig.  18  of  the  Seguin  patent  for  intermit¬ 
tently  lighting  the  mercury  lamp  43  for  stroboscopic  pur¬ 
poses.  In  other  words,  no  invention  would  be  involved  in 
connecting  the  main  line  across  the  terminals  of  grid  (3) 
controlled  lamp  1  in  the  Swiss  patent  to  the  primary  of  the 
synchronizer  circuit  46-47  in  the  Seguin  patent  in  place  of 
the  svnchronizer.  Converselv,  no  invention  is  deemed  to 
•be  involved  in  substituting  the  synchronizer  shown  in  Figs. 

1  and  2  of  the  Seguin  patent  for  the  switch  shown  in  Fig. 

2  of  the  Swiss  patent  so  as  to  cause  “  intermittent  ”  flash¬ 
ing  of  lamp  1. 
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Claims  21  to  25,  inclusive,  27  and  46  are  rejected  on  the 
Seguin  patent  (Fig.  18)  upon  which  they  are  directly  read¬ 
able  in  terms.  The  synchronizer  circuit  in  the  patent  is 
read  as  the  “oscillatory  circuit”. 

Claim  52  is  rejected  on  the  Cockrell  or  Seguin  patent, 
supra,  by  which  it  is  obviously  fully  met. 

Claims  33,  34,  36,  49,  50,  and  51  at  present  appear  allow¬ 
able. 

OTTO  W.  STRACHAN, 
Examiner. 


Paper  No.  10 

PAGE  1  OF  AMENDMENT  D 

Filed  August  31,  1936. 

UNITED  STATES  PATENT  OFFICE 

Div.  54,  Room  5874 

Harold  E.  Edgerton 
Serial  No.  685,501 
Filed  August  16,  1933 
Stroboscopes 

Boston,  Mass.,  August  29, 1936 

Hon.  Commissioner  of  Patents 
Washington,  D.  C. 

Sir: 

Replying  to  the  Examiner’s  communication  of  March 
12,  1936,  please  amend  the  application  by  substituting  the 
following  for  claims  21  to  25  and  27 : 

— 53.  A  stroboscope  having,  in  combination,  a  gaseous- 
discharge  tube  having  an  anode,  a  cathode  and  a  starting 
electrode,  a  condenser  connected  between  the  anode  and  the 
cathode,  means  for  charging  the  condenser,  a  vacuum.  *  *  * 


■ 
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Paper  No.  11 

David  Bines, 

1  Federal  St., 

Boston,  Mass. 

Div.  54,  Boom  5874 

Applicant:  Harold  E.  Edgerton 

Ser.  No.  685,501 

Filed  August  16,  1933 

For  Stroboscopes 

Oct  30  1936 

Besponsive  to  amendment  filed  August  31,  1936. 

Claim  66  is  rejected  on  the  German  patent  327,744,  of  rec¬ 
ord,  by  which  it  is  obviously  fully  met. 

Claims  4,  6, 17  to  20,  26,  29,  33  to  39,  41  to  46,  49  to  65  and 
67  are  allowed. 

The  above  rejection  is  hereby  made  final. 

OTTO  W.  STBACHAN, 
Examiner. 
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Paper  No.  14 

EXAMINER’S  LETTER  OF  JUNE  11,  1937. 

Div.  54  Room  5874 

UNITED  STATES  PATENT  OFFICE 
Washington 

Applicant:  Harold  E.  Edgerton 

Ser.  No.  685,501 

Filed  Aug.  16,  1933 

For  Stroboscopes 

David  Rines, 

1  Federal  St., 

Boston,  Mass. 

(Mailed  Jun  11  1937) 

The  case,  above  referred  to,  is  forwarded  to  the  Exam¬ 
iner  of  Interferences  because  it  is  adjudged  to  interfere  with 
others,  hereafter  specified.  The  question  of  priority  will 
be  determined  in  conformity  with  the  Rules.  The  interfer¬ 
ence  will  be  identified  as  No.  74402  On  or  before  Jul  6  1937 
the  statement  demanded  by  rule  110  must  be  sealed  up  and 
filed  with  the  subject  of  invention,  and  name  of  party  filing 
it,  indorsed  on  the  envelope.  The  subject-matter  involved 
in  the  interference  is 

Count  1 — In  combination  with  apparatus  for  produc¬ 
ing  electrical  energy  flashes  of  the  type  in  which  a 
condenser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connected  in  circuit  with  a  source  of 
potential  and  with  means  for  varying  the  impulse 
rate  comprising  a  variable  impedance,  and  means  for 
conveying  such  impulses  to  the  flash  producing  ap¬ 
paratus. 
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Cownt  2 — In  combination  with  apparatus  adapted  for 
excitation  by  electrical  impulses,  means  for  exciting 
such  apparatus  comprising  a  condenser,  a  source 
of  energy  for  charging  the  condenser,  means  connected 
in  series  circuit  with  the  energy  source  and  with  the 
condenser  for  charging  -the  condenser  to  a  potential 
higher  than  the  potential  of  the  energy  source,  said 
means  comprising  an  electric  check  valve  and  an  in¬ 
ductance  forming  with  the  condenser  a  slightly  damped 
oscillating  circuit,  means  for  discharging  the  condenser 
at  selected  intervals,  and  means  for  conveying  to  the 
apparatus  the  voltage  impulse  which  occurs  at  the  in¬ 
stant  that  current  ceases  to  flow  through  said  electric 
check  valve. 

Count  3 — Apparatus  of  the  type  defined  in  count  1  in 
which  the  gaseous  discharge  device  is  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of  a 
type  in  which  the  maximum  potential  which  can  be  es¬ 
tablished  between  two  main  electrodes  without  ap¬ 
preciable  current  flow  therebetween  may  be  controlled 
by  controlling  the  potential  between  one  of  said  main 
electrodes  and  a  -third  electrode. 

Count  4 — Apparatus  of  the  type  defined  in  count  1  in 
which  the  static  inverter  includes  a  second  condenser 
arranged  in  series  circuit  with  a  gaseous  discharge 
device  and  the  source  of  potential. 

Count  5 — Apparatus  of  the  type  defined  in  count  1  in 
which  the  static  inverter  includes  a  second  condenser 
shunted  across  the  gaseous  discharge  device. 

Count  6 — In  combination  with  apparatus  for  produc¬ 
ing  electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con- 
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trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  in  series  circuit  with  a  source  of  potent¬ 
ial  and  with  a  second  condenser,  and  means  for  vary¬ 
ing  the  impulse  rate  comprising  a  variable  impedance 
shunted  across  said  second  condenser,  and  means  for 
conveying  such  impulses  to  the  flash  producing  ap¬ 
paratus. 

Count  7 — In  combination  with  apparatus  for  produc¬ 
ing  electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connected  in  circuit  with  a  source  of 
potential,  a  second  condenser  shunted  across  the  gase¬ 
ous  discharge  device,  and  means  for  varying  the  im¬ 
pulse  rate  comprising  a  variable  impedance  connect¬ 
ed  in  the  charging  circuit  of  the  second  condenser,  and 
means  for  conveying  such  impulses  to  the  flash  pro¬ 
ducing  apparatus. 


Count  8 — In  combination  with  apparatus  for  produc¬ 
ing  electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connecting  in  circuit  with  a  source  of 


potential,  a  second  condenser  shunted  across  the  gase¬ 


ous  discharge  device,  and  means  for  varying  the  im¬ 


pulse  rate  comprising  a  vacuum  tube  connected  in  the 


charging  circuit  of  the  second  condenser  together!  with 
means  for  controlling  the  current  flowing  through  said 
vacuum  tube,  said  means  comprising  a  variable  im¬ 
pedance. 
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Count  9 — A  static  inverter  comprising  a  condenser,  a 
source  of  potential  for  charging  the  condenser,  means 
connected  in  series  circuit  with  the  energy  source  and 
with  the  condenser  for  charging  the  condenser  to  a 
potential  higher  than  the  potential  of  the  energy  source, 
said  means  comprising  an  electric  check  valve  and  an 
inductance  forming  with  the  condenser  an  oscillating 
circuit,  means  for  discharging  the  condenser  compris¬ 
ing  a  gaseous  discharge  device  having  at  least  three 
electrodes  and  of  the  type  in  which  the  maximum  po¬ 
tential  which  can  be  established  between  two  main 
electrodes  without  appreciable  current  flow  therebe¬ 
tween  may  'be  controlled  by  controlling  the  potential 
between  one  of  said  main  electrodes  and  a  third  elec¬ 
trode;  said  condenser  discharge  means  also  including 
means  for  impressing  between  the  third  electrode  and 
one  of  the  main  electrodes  of  said  gaseous  conductor 
device  the  voltage  impulse  which  occurs  at  the  instant 
current  ceases  to  flow  through  said  electric  check  valve. 
Count  10 — A  static  inverter  of  the  type  defined  in 
count  9,  embodying  as  an  additional  element  a  vari¬ 
able  impedance  for  controlling  the  intervals  between 
condenser  discharges. 

Count  11 — In  combination  with  apparatus  for  pro¬ 
ducing  electrical  energy  flashes  of  the  type  in  which  a 
condenser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  second  con¬ 
denser,  a  source  of  energy  for  charging  the  condenser, 
means  connected  in  series  circuit  with  the  energy  source 
and  with  the  second  condenser  for  charging  the  second 
condenser  to  a  potential  higher  than  the  potential  of 
the  energy  source,  said  means  comprising  an  electric 
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check  valve  and  an  inductance  forming  with  the  second 
condenser  a  slightly  damped  oscillating  circuit,  means 
for  discharging  the  second  condenser  comprising  a 
gaseous  discharge  device  having  at  least  three  elec¬ 
trodes  of  the  type  in  which  the  maximum  potential 
which  can  be  established  between  two  main  electrodes 
without  appreciable  current  flow  therebetween  may  be 
controlled  by  controlling  the  potential  between  one  of 
said  main  electrodes  and  a  third  electrode,  means  for 
impressing  between  said  third  electrode  and  one  of  the 
main  electrodes  of  said  gaseous '  di scharge  device  the 
voltage  impulse  which  occurs  at  the  instant  current 
ceases  to  flow'  through  said  electric  check  valve,  to¬ 
gether  with  means  for  varying  the  impulse  rate  com¬ 
prising  a  variable  impedance  included  as  an  element 
in  the  inverter  circuit,  and  means  for  conveying  such 
impulses  to  the  flash-producing  apparatus. 

Count  12 — In  apparatus  for  producing  electric  energy 
flashes,  a  condenser,  a  source  of  potential  for  charging 
the  condenser,  means  for  charging  the  condenser  to  a 
predetermined  potential  higher  than  the  potential  of 
the  energy  source,  said  means  comprising  an  inductance 
and  an  electric  check  valve  connected  in  series  circuit 
with  the  energy  source  and  with  the  condenser,  and 
means  for  discharging  the  condenser  at  selected  in¬ 
tervals. 

Count  13 — In  flash  producing  apparatus,  a  gaseous 
conductor  device  having  at  least  three  electrodes  of  the 
type  in  which  an  electric  discharge  between  two  main 
electrodes  may  be  initiated  by  changing  the  potential 
of  the  third  electrode,  a  condenser  shunted  across  the 
main  electrodes,  means  for  charging  said  condenser 
comprising  a  source  of  current,  an  inductance  and  an 
electric  check  valve  connected  in  series,  and  means  for 
varying  the  potential  of  said  third  electrode  to  cause 
said  condenser  to  discharge  through  said  device. 
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Count  14 — In  apparatus  for  producing  substantially 
uniform  electric  energy  flashes,  a  condenser,  means 
for  charging  the  condenser  comprising  a  source  of 
current  and  a  conductor  having  resistance  and  induct¬ 
ance  of  such  magnitude  relative  to  the  capacity  of  the 
condenser  that  the  charging  circuit  is  an  oscillating 
circuit,  such  means  being  adapted  to  develop  a  maxi¬ 
mum  condenser  voltage  not  substantially  higher  than 
the  condenser  voltage  which  exists  at  the  instant  im¬ 
mediately  preceding  the  discharge  of  the  condenser, 
and  means  for  discharging  the  condenser  at  selected 
intervals. 

The  interference  involves  your  application  above  iden¬ 
tified,  and 

A  patent  for  Variable  Frequency  Stroboscope,  Patent 
No.  2,043,484,  dated  June  9,  1936,  (Serial  No.  730,741,  filed 
June  15,  1934),  granted  Benjamin  Miller,  whose  post  office 
address  is  60  Wall  St.,  New  York,  N.  Y.,  whose  attorney 
is  Edmund  G.  Borden,  60  Wall  St.,  New  York,  N.  Y.,  and 
whose  assignee  is  the  Power  Patents  Company,  of  1  Ex¬ 
change  Place,  Jersey  City,  New  Jersey,  a  corporation  of 
Maine,  and 

A  patent  for  Electric  Flash  Producing  Method  and  Ap¬ 
paratus,  Patent  No.  2,073,247,  dated  March  9,  1937,  (Serial 
No.  709,901  filed  February  5,  1934),  granted  Benjamin 
Miller,  whose  post  office  address  is  60  Wall  St.,  New  York, 
N.  Y.,  whose  attorney  is  Edmund  G.  Borden,  60  Wall  St., 
New  York,  N.  Y.,  and  whose  assignee  is  the  Power  Patents 
Company,  of  1  Exchange  Place,  Jersey  City,  New  Jersey,  a 
corporation  of  Maine. 

The  relation  of  the  counts  of  the  interference  to  the  claims 
of  the  respective  parties  is  as  follows : 
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Edgrerton  Miller  (A)  Miller  (B) 

Count  (Ser.  #6S5,501)  (Pat.  #2,043,484)  (Pat.  #2,073,247) 


1 

74 

2 

75 

3 

76 

4 

77 

5 

78 

6 

79 

7 

80 

8 

81 

9 

82 

10 

83 

11 

84 

12 

86 

13 

88 

14 

89 

1 

2 

3 

4 

5 

6 

7 

8 

13 

14 
17 

7 

9 

14 


Regarding  Interference  (B),  Patent  No.  2,073,247,  claims 
85  and  87  are  not  added  to  the  interference  inasmuch  as  ap¬ 
plicant  has  no  'basis  in  his  original  specification  for  the 
subject  matter  in  lines  7  to  10  of  claim  85  or  in  lines  10 
to  12  of  claim  87.  No  mention  is  found,  nor  does  there  in¬ 
herently  appear  the  limitation  of  “charging  not  more  than 
4%  higher  than  the  potential  of  the  energy  source”.  Claims 
85  and  87  are  hereby  rejected  because  they  involve  the 
above  outlined  new  matter.  If  applicant  still  feels  he  is 
entitled  to  make  these  claims  he  should  present  them  in  the 
form  of  a  motion  under  Rule  109. 

Action  on  claims  66,  and  68  to  73  inclusive,  and  90,  91 
and  92  is  deferred  until  the  interference  has  been  termin¬ 
ated. 


(s)  OTTO  W.  STRACHAN, 
Examiner,  Division  54. 
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Paper  No.  23 

UNITED  STATES  PATENT  OFFICE 

Washington 

Div.  54,  Room  5883 

Applicant:  H.  E.  Edgerton, 

Ser.  No.  685,501, 

Filed  Aug.  16, 1933, 

For  Stroboscopes. 

David  Rines, 

1  Federal  St., 

Boston,  Mass. 

Feb  29  1940 

Responsive  to  amendment  filed  Feb.  7,  1940. 

Applicant  has  submitted  claims  116  to  135  copied  from 
the  patent  to  Smede  #2,008,730,  and  has  asked  for  the 
declaration  of  an  interference  on  the  basis  of  these  claims 
which  are  copies  of  claims  1  to  7,  11,  13  and  17  to  27  of 
the  Smede  patent. 

Interference  as  requested  is  granted  as  to  applicant’s 
claim  116,  Smede ’s  claim  1,  only,  for  the  reason  that  appli¬ 
cant’s  disclosure  will  not  support  the  remainder  of  the 
claims,  117  to  135  for  reasons  fully  set  forth  in  the  Office 
action  of  Jan.  18, 1940.  If  applicant  desires  to  further  con¬ 
test  this  holding,  he  may  do  so  by  way  of  appropriate  mo¬ 
tion. 

In  view  of  the  declaration  of  the  interference,  no  action 
can  be  given  on  the  remainder  of  the  claims  in  the  applica¬ 
tion. 


OTTO  W.  STRACHAN 
Examiner . 


Letter  No.  26 

Examiner’s  Letter  of  March  5,  1940. 

Div.  54-5883 

UNITED  STATES  PATENT  OFFICE 
Washington 

March  Five,  1940. 

In  re  Application  of  H.  E.  Edgerton, 

Ser.  No.  685,501, 

Filed :  Aug.  16, 1933, 

For:  Stroboscopes. 

Request  for 
Jurisdiction. 

Honorable  Commissioner  of  Patents,  (Mr.  Frazer) : 

Sir: 

Jurisdiction  of  the  above  entitled  application,  now  in¬ 
volved  in  interference  No.  78,041,  Edgerton  v.  Smede  is 
requested  for  the  purpose  of  continuing  ex  parte  prosecu¬ 
tion  before  the  Examiner  of  subject  matter  not  involved  in 
said  interference  in  order  that  prosecution  of  said  applica¬ 
tion  may  be  expedited.  Counsel  for  the  applicant,  Edger¬ 
ton,  has  orally  requested  sueh  prosecution  by  the  Examiner. 

Respectfully, 

(s)  OTTO  W.  STRACHAN 
Examiner ,  Division  54. 


Approved 
As  to  Jurisdiction 
Mar  5  1940 
(s)  Leslie  Frazer 
AssL  Commissioner  of  Patents 
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Paper  No.  27 

UNITED  STATES  PATENT  OFFICE 
Washington 


Div.  54,  Room  5883 


David  Rines, 

1  Federal  St., 

Boston,  Mass. 

Additional  References : 


Applicant:  H.  E.  Edgerton, 
Ser.  No.  685,501, 

Filed  Aug.  16,  1933, 

For  Stroboscopes. 


Mar  26  1940 


Meyer  1,410,702  March  28,  1922  175-363  G3 

Meyer  1,697,281  Jan.  1,  1929  250^27 

Elder  1,956,416  April  24,  1934  250-98  XR 

Hot-Cathode  Thyratrons  by  Albert  H.  Hull,  General  Elec¬ 
tric  Review  Vol.  32,  No.  7,  July,  1929,  pp  390-399,  Copy  in 
Div.  54,  Class  250-27.5-6.6. 

Claims  1-3,  5,  7-16,  21-25,  27,  28,  30-32,  40,  47  and  48  have 
been  cancelled. 

Claims  4,  6,  17-20,  26,  29,  33-36,  38,  39,  42-46,  49-65,  67, 
88,  93-99, 102, 104-107  and  112-114  are  allowed. 

Claims  37,  41  and  71  are  rejected  as  being  misdescriptive 
and  not  readable  on  applicant’s  disclosure.  These  claims 
recite  a  vacuum  tube,  whereas,  applicant  mentions  only  a 
gas  filled  tube  or  “thyratron”  for  use  as  the  control  tube 

140. 

Claim  66  is  rejected  as  being  directly  readable  on  Meyer 
#1,410,702,  Fig.  3,  or  on  Meyer  #1,697,281,  Fig.  6. 

Claims  68  to  71  are  rejected  as  being  fully  met  by  Fig.  3 
of  Meyer  #1,410,702. 


Claims  68  and  71  are  further  rejected  as  being  fully  met 
by  Swiss  patent  #120,621  of  record. 

Claims  72  and  73  are  rejected  on  the  ground  that  appli¬ 
cant  is  estopped  to  further  prosecute  same  in  view  of  his 
election  of  June  8,  1934,  of  the  three  species  permissible 
under  Rule  41.  Applicant  there  elected  the  species  illustrat¬ 
ed  by  Figs.  1,  3  and  4,  respectively,  whereas  claims  72  and 
73  are  drawn  to  the  species  illustrated  in  Fig.  7. 

Claims  74  to  84,  86  and  89  correspond  to  counts  1  to  12 
and  14  of  Interference  No.  74,402  which  was  dissolved  as 
to  these  counts  on  the  ground  that  they  were  not  readable 
on  applicant’s  disclosure.  The  dissolution  was  affirmed 
on  appeal  to  the  Board  of  Appeals.  No  new  ground  for 
changing  this  holding  having  been  brought  forward,  the 
claims  are  rejected  on  the  ground  that  they  are  not  read¬ 
able  on  applicant’s  disclosure  for  the  reason  that  he  has 
not  disclosed  a  “static  inverter”  as  required  by  claims  74 
and  76-81  nor  an  oscillating  condenser  charging  circuit  as 
required  by  claims  75,  82-84,  86  and  89. 

Claims  85  and  87  correspond  to  claims  1  and  8  of  patent 
No.  2,073,242  and  proposed  counts  A  and  B  of  Edgerton’s 
motion  to  amend  Interference  No.  74,402  which  involved 
this  application  and  said  patent.  The  motion  was  denied 
on  the  ground  that  the  proposed  counts  were  not  supported 
by  applicant’s  disclosure  for  the  same  reasons  as  set  forth 
in  dissolving  the  said  interference  as  to  counts  1  to  12  and 
14.  This  holding  was  likewise  affirmed  on  appeal  and  the 
claims  are  accordingly  rejected  for  the  same  reason. 

Claims  90,  91  and  92  are  also  rejected  on  the  ground  that 
they  are  not  readable  on  applicant’s  disclosure  for  the  same 
reason  as  claims  74  to  87  and  89  since  these  claims  also 
require  an  oscillating  condenser  charging  circuit. 

Claims  100,  101  and  103  are  rejected  as  being  directly 
readable  on  the  Hull  publication,  Fig.  44,  page  399. 


Claim  103  is  further  rejected  on  Elder.  The  secondary 
of  the  transformer  which  is  energized  from  source  19  con¬ 
stitutes  an  inductance  as  required  by  the  claim.  The  other 
elements  of  the  claim  are  obviously  shown  by  Elder. 

Claims  108  to  111  and  115  constitute  the  counts  of  Inter¬ 
ference  No.  76,771  involving  another  application  of  appli¬ 
cant’s  and  which  has  not  yet  been  decided.  Accordingly 
no  action  can  be  given  on  these  claims. 

Claim  116  constitutes  the  count  of  Interference  No.  78,041 
involving  this  application  and  a  patent  to  Smede  No.  2,008,- 
730  which  is  still  in  progress.  Accordingly  no  action  is 
given  on  this  claim. 

Claims  117  to  135  are  rejected  on  the  ground  that  they 
are  not  readable  on  applicant’s  disclosure  as  set  forth  in 
detail  in  the  Office  action  of  Jan.  18,  1940.  Further  the 
claims  are  copies  of  claims  2  to  7,  11,  13  and  17-27  of  the 
Smede  patent  mentioned,  supra,  and  could  not  be  allowed 
to  applicant  in  any  event  unless  he  is  awarded  priority  in 
said  interference. 

Claims  136  to  138  are  unpatentable  over  the  count  of 
Interference  No.  78,041  with  the  Smede  patent  and  no  ac¬ 
tion  is  given  on  them  pending  the  termination  of  the  inter¬ 
ference. 


OTTO  W.  STRACHAN 
Examiner . 
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Paper  No.  29 

UNITED  STATES  PATENT  OFFICE 
Washington 

Div.  54,  Room  5883  1 

Applicant:  H.  E.  Edgerton, 
Ser.  No.  685,501, 

Filed  Aug.  16,  1933, 

For  Stroboscopes. 

David  Rines, 

1  Federal  St., 

Boston,  Mass. 

Dec  23  1940 

Responsive  to  amendment  filed  Sept.  10,  1940. 

The  amendment  of  Sept.  10,  1940,  has  not  been  entered 
for  the  reason  that  they  are  not  in  any  way  responsive  to 
the  Office  action  of  March  26, 1940,  and  there  are  no  accom¬ 
panying  remarks  pointing  out  why  these  claims  might  be 
allowable  to  applicant.  The  remarks  accompanying  this 
amendment  have,  however,  been  considered. 

Jurisdiction  of  this  application  for  ex  parte  action  was 
obtained  for  at  applicant’s  request,  the  sole  purpose  of 
considering  the  subject  matter  of  Interference  #74,402. 
Consideration  of  other  claims  will  not  be  given  until  the 
termination  of  Interference  #78,041  now  in  progress,  to 
which  applicant  is  a  party.  j 

Claims  4,  6, 17-20,  26,  29,  33-36,  38,  39,  42-46,  49-65,  77,  88, 
93-99, 102, 104-107  and  112-114  are  allowed. 

Claims  37,  41  and  71  are  again  rejected  as  being  mis- 
descriptive  as  of  record  in  the  Office  action  of  March  26, 
1940.  ! 

Claim  66  is  again  rejected  as  being  directly  readable  on 
the  Meyer  patents  as  of  record. 
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Claims  68-71  are  again  rejected  on  Fig.  3  of  Meyer 
#1,410,702  or  on  Swiss  patent  #120,621. 

Claims  72  and  73  are  again  rejected  on  the  ground  of 
estoppel  in  view  of  applicant’s  election  of  three  species. 

Claims  74-84,  86  and  89  are  again  rejected  on  the  ground 
that  they  are  not  readable  on  applicant’s  disclosure  as  set 
forth  in  the  Office  action  of  March  26,  1940.  Applicant’s 
remarks  have  been  considered,  but  the  Examiner  remains 
of  the  opinion  fully  set  forth  in  said  Office  action. 

Claims  85  and  87  are  likewise  again  rejected  on  the  ground 
that  they  are  unsupported  by  applicant’s  disclosure. 

Claims  90,  91  and  92  are  again  rejected  as  of  record  in 
the  Office  action  of  March  26,  1940. 

Claims  100,  101  and  103  are  again  rejected  on  the  Hull 
publication  as  of  record. 

Claim  103  is  again  further  rejected  on  Elder  as  of  rec¬ 
ord. 

Claims  108  to  111  and  115  to  138  are  given  no  action  for 
the  reasons  stated  in  the  Office  action  of  March  26, 1940. 

An  issue  has  been  reached  and  this  rejection  is  MADE 
FINAL. 


OTTO  W.  STRACHAN 
Examiner. 
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Paper  No.  33 

UNITED  STATES  PATENT  OFFICE 
Washington,  D.  C. 

May  7 — 1941. 


In  Re  Application 
of 

H.  E.  Edgerton, 
Ser.  No.  685,501, 
Filed:  Aug.  16,  1933, 
For:  Stroboscopes. 


Appeal  to 
Board  of  Appeals 


EXAMINER’S  STATEMENT. 


Applicant  appeals  from  the  final  rejection  of  claims  74- 
87,  inclusive,  and  89-92,  inclusive. 

Claims  4,  6,  17-20,  inclusive,  26,  29,  33-36,  38,  39,  42- 
46,  inclusive,  77,  88,  93-99,  inclusive,  102,  104-107,  inclu¬ 
sive,  and  112-114,  inclusive,  stand  allowed  in  this  applica¬ 
tion. 

Claims  37,  41,  66,  68-73,  inclusive,  100, 101  and  103,  stand 
finally  rejected  but  have  not  been  appealed  in  the  present 
appeal. 

Claims  108-111,  inclusive,  and  115-138,  inclusive,  are  con¬ 
cerned  with  subject  matter  involved  in  current  interferences 
involving  this  application,  and  ex  parte  treatment  of  these 
claims  stands  deferred  until  these  interferences  are  term¬ 
inated,  in  accordance  with  regular  Office  practice. 

The  proposed  amendment  of  Sept.  10,  1940,  containing 
proposed  claims  139-150,  -stands  not  entered,  as  not  respon¬ 
sive  to  the  Office  action  of  March  26, 1940. 

Claim  151  stands  subject  to  further  ex  parte  treatment 
on  the  ground  of  estoppel,  in  that  no  response  was  made 


to  the  rejection  of  this  claim  within  the  time  limit  set  in 
Office  action  of  January  10,  1941. 

Jurisdiction  of  this  application,  now  involved  in  Inter¬ 
ference  No.  78,041,  was  obtained  for  the  purpose  of  con¬ 
tinuing  ex  parte  prosecution  of  subject  matter  not  involved 
in  said  interference.  Counsel  for  applicant  orally  requested 
such  prosecution. 

The  appealed  finally  rejected  claims  read  as  follows : 

74.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  control¬ 
led  rate,  said  inverter  comprising  a  gaseous  discharge 
device  connected  in  circuit  with  a  source  of  potential 
and  with  means  for  varying  the  impulse  rate  compris¬ 
ing  a  variable  impedance,  and  means  for  conveying 
such  impulses  to  the  flash  producing  apparatus. 

75.  In  combination  with  apparatus  adapted  for  ex¬ 
citation  by  electrical  impulses,  means  for  exciting 
such  apparatus  comprising  a  condenser,  a  source  of 
energy  for  charging  the  condenser,  means  connected 
in  series  circuit  with  the  energy  -source  and  with  the 
condenser  for  charging  the  condenser  to  a  potential 
higher  than  the  potential  of  the  energy  source,  said 
means  comprising  an  electric  check  valve  and  an  in¬ 
ductance  forming  with  the  condenser  a  slightly  damp¬ 
ed  oscillating  circuit,  means  for  discharging  the  con¬ 
denser  at  selected  intervals,  and  means  for  conveying 
to  the  apparatus  the  voltage  impulse  which  occurs  at 
the  instant  that  current  ceases  to  flow  through  said 
electric  check  valve. 

76.  Apparatus  of  the  type  defined  in  claim  74  in 
which  the  gaseous  discharge  device  is  a  gaseous  con- 
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ductor  device  having  at  least  three  electrodes  ef  a  type 
in  which  the  maximum  potential  which  can  be  estab¬ 
lished  between  two  main  electrodes  without  appre¬ 
ciable  current  flow  therebetween  may  be  controlled  by 
controlling  the  potential  between  one  of  said  main  elec¬ 
trodes  and  a  third  electrode. 

77.  Apparatus  of  the  type  defined  in  claim  74  in 
which  the  static  inverter  includes  a  second  condenser 
arranged  in  series  circuit  with  the  gaseous  discharge 
device  and  the  source  of  potential. 

78.  Apparatus  of  the  type  defined  in  claim  74  in 
which  the  static  inverter  includes  a  second  condenser 
shunted  across  the  gaseous  discharge  device. 

79.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  in  series  circuit  with  a  source  of  poten¬ 
tial  and  with  a  second  condenser,  and  means  for  vary¬ 
ing  the  impulse  rate  comprising  a  variable  impedance 
shunted  across  said  second  condenser,  and  means  for 
conveying  such  impulses  to  the  flash  producing  appa¬ 
ratus. 

80.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connected  in  circuit  with  a  source  of 
potential,  a  second  condenser  shunted  across  the  gas- 
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eons  discharge  device,  and  means  for  varying  the  in¬ 
pulse  rate  comprising  a  variable  impedance  connected 
in  the  charging  circuit  of  the  second  condenser,  and 
means  for  conveying  such  impulses  to  the  flash  pro¬ 
ducing  apparatus. 

81.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connecting-  in  circuit  with  a  source  of 
potential,  a  second  condenser  shunted  across  the  gas¬ 
eous  discharge  device,  and  means  for  varying  the  im¬ 
pulse  rate  comprising  a  vacuum  tube  connected  in  the 
charging  circuit  of  the  second  condenser  together  with 
means  for  controlling  the  current  flowing  through  said 
vacuum  tube,  said  means  comprising  a  variable  im¬ 
pedance. 

82.  A  static  inverter  comprising  a  condenser,  a 
source  of  potential  for  charging  the  condenser,  means 
connected  in  series  circuit  with  the  energy  source  and 
with  the  condenser  for  charging  the  condenser  to  a  po¬ 
tential  higher  than  the  potential  of  the  energy  source, 
said  means  comprising  an  electric  check  valve  and  an 
inductance  forming  with  the  condenser  an  oscillating 
circuit,  means  for  discharging  the  condenser  compris¬ 
ing  a  gaseous  discharge  device  having  at  least  three 
electrodes  and  of  the  type  in  which  the  maximum  poten¬ 
tial  which  can  be  established  between  two  main  elec¬ 
trodes  without  appreciable  current  flow  therebetween 
may  be  controlled  by  controlling  the  potential  between 
one  of  said  main  electrodes  and  a  third  electrode ;  said 
condenser  discharge  means  also  including  means  for 
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impressing  between  the  third  electrode  and  one  of  the 
main  electrodes  of  said  gaseous  conductor  device  the 
voltage  impulse  which  occurs  at  the  instant  current 
ceases  to  flow  through  said  electric  check  valve. 

83.  A  static  inverter  of  the  type  defined  in  claim 
82,  embodying  as  an  additional  element  a  variable  im¬ 
pedance  for  controlling  the  intervals  between  conden¬ 
ser  discharges. 

84.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  controll¬ 
ed  rate,  said  inverter  comprising  a  second  condenser, 
a  source  of  energy  for  charging  the  condenser,  means 
connected  in  series  circuit  with  the  energy  source  and 
with  the  second  condenser  for  charging  the  second 
condenser  to  a  potential  higher  than  the  potential  of 
the  energy  source,  said  means  comprising  an  electric 
check  valve  and  an  inductance  forming  with  the  second 
condenser  a  slightly  damped  oscillating  circuit,  means 
for  discharging  the  second  condenser  comprising  a 
gaseous  discharge  device  having  at  least  three  elec¬ 
trodes  of  the  type  in  which  the  maximum  potential 
which  can  be  established  between  two  main  electrodes 
without  appreciable  current  flow  therebetween  may 
be  controlled  by  controlling  the  potential  between  one 
of  said  main  electrodes  and  a  third  electrode,  means 
for  impressing  between  said  third  electrode  and  one  of 
the  main  electrodes  of  said  gaseous  discharge  device 
the  voltage  impulse  which  occurs  at  the  instant  current 
ceases  to  flow  through  said  electric  check  valve,  to¬ 
gether  with  means  for  varying  the  impulse  rat^  com¬ 
prising  a  variable  impedance  included  as  an  element 
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in  the  inverter  circuit,  and  means  for  conveying  such 
impulses  to  the  flash-producing  apparatus. 

85.  In  apparatus  for  producing  substantially  uni¬ 
form  electrical  energy  flashes,  a  condenser,  a  source 
of  energy  for  charging  the  condenser,  means  connected 
in  series  circuit  with  the  energy  source  and  with  the 
condenser,  said  means  comprising  inductance  and  re¬ 
sistance  of  such  magnitude  relative  to  the  capacity  of 
the  condenser  that  the  charging  circuit  is  an  oscillating 
circuit  which  is  so  highly  damped  that  the  maximum 
potential  to  which  the  condenser  is  charged  is  not  more 
than  4  percent  higher  than  the  potential  of  the  energy 
source,  and  means  for  discharging  the  condenser  at 
selected  intervals. 

86.  In  apparatus  for  producing  electric  energy 
flashes,  a  condenser,  a  source  of  potential  for  charging 
the  condenser,  means  for  charging  the  condenser  to  a 
predetermined  potential  higher  than  the  potential  of 
the  energy  source,  said  means  comprising  an  induc¬ 
tance  and  an  electric  check  valve  connected  in  series 
circuit  with  the  energy  source  and  with  the  condenser, 
and  means  for  discharging  the  condenser  at  selected  in¬ 
tervals. 

87.  In  flash  producing  apparatus,  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of  the 
type  in  which  an  electric  discharge  between  two  main 
electrodes  may  be  initiated  by  changing  the  potential 
of  the  third  electrodes,  a  condenser  shunted  across  the 
main  electrodes,  means  for  charging  said  condenser 
comprising  a  source  of  current  and  a  conductor  hav¬ 
ing  resistance  and  inductance  of  such  magnitude  rela¬ 
tive  to  the  capacity  of  said  condenser  that  the  charging 
circuit  is  an  oscillating  circuit  which  is  so  highly  damp¬ 
ed  that  the  maximum  potential  to  which  the  condenser 
is  charged  is  not  more  than  4  percent  higher  than  the 
potential  of  the  energy  source,  whereby  the  potential 
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of  the  condenser  at  the  time  of  discharge  is  maintain¬ 
ed  substantially  uniform,  and  means  for  varying  the 
potential  of  said  third  electrodes  to  cause  said  con¬ 
denser  to  discharge  through  said  device. 

89.  In  apparatus  for  producing  substantially  uni¬ 
form  electric  energy  flashes,  a  condenser,  means  for 
charging  the  condenser  comprising  a  source  of  current 
and  a  conductor  having  resistance  and  inductance  of 
such  magnitude  relative  to  the  capacity  of  the  conden¬ 
ser  that  the  charging  circuit  is  an  oscillating  circuit, 
such  means  being  adapted  to  develop  a  maximum  con¬ 
denser  voltage  not  substantially  higher  than  the  con¬ 
denser  voltage  which  exists  at  the  instant  immediately 
preceding  the  discharge  of  the  condenser,  and  means 
for  discharging  the  condenser  at  selected  intervals. 

90.  In  apparatus  for  producing  electrical  energy 

flashes,  a  condenser,  a  source  of  energy  for  charging 
the  condenser,  means  connected  in  series  circuit  with 
the  energy  source  and  with  the  condenser  for  charg¬ 
ing  the  condenser  to  a  predetermined  potential  higher 
than  the  potential  of  the  energy  source,  said  means 
comprising  inductance  and  resistance  of  such  magni¬ 
tude  relative  to  the  capacity  of  the  condenser  that  the 
charging  circuit  is  a  highly  damped  oscillating  cir¬ 
cuit,  and  means  for  discharging  the  condenser  at  se¬ 
lected  intervals.  i 

91.  In  flash  producing  apparatus,  a  gaseous  conduc¬ 
tor  device  having  at  least  three  electrodes  of  the  type 
in  which  an  electric  discharge  between  two  main  elec¬ 
trodes  may  be  initiated  by  changing  the  potential  of 
the  third  electrode,  a  condenser  shunted  across  the 
main  electrodes,  means  for  charging  said  condenser 
comprising  a  source  of  current  and  a  conductor  hav¬ 
ing  resistance  and  inductance  of  such  magnitude  rela¬ 
tive  to  the  capacity  of  said  condenser  that  the  charging 
circuit  is  a  highly  damped  oscillating  circuit,  and  means 
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for  varying  the  potential  of  said  third  electrode  to 
cause  said  condenser  to  discharge  through  said  de¬ 
vice. 

92.  In  flash  producing  apparatus,  a  trigger  tube 
flashing  device,  a  condenser  shunted  across  two  elec¬ 
trodes  of  said  device,  means  for  charging  the  condenser 
comprising  a  source  of  current  and  an  electric  check 
valve  and  an  inductance  forming  with  the  condenser 
an  oscillating  circuit,  and  means  for  applying  a  dis¬ 
charge  initiating  stimulus  to  said  trigger  tube  to  cause 
said  condenser  to  discharge  through  said  device. 

APPLICANT’S  DISCLOSURE. 

Applicant’s  disclosure  is  concerned  with  stroboscopes, 
that  is  devices  developing  intermittent  flashes  of  light  to 
be  used  for  viewing  periodically  moving  objects. 

Referring  to  the  drawing,  Figure  1,  the  stroboscope  lamp 
envelope  2,  encloses  a  liquid  pool  of  mercury  4,  constituting 
the  cathode  and  an  anode  6.  An  external  electrode  100  sur¬ 
rounds  the  envelope  2  opposite  the  mercury  pool.  The 
cathode  and  anode  are  connected  across  a  main  discharge 
condenser  26.  A  current-limiting  impedance  35  connects 
cathode  4  and  one  side  of  condenser  26  to  the  positive  side 
of  a  battery  102,  or  other  direct  current  source.  This  direct 
current  source  charges  condenser  26.  The  lamp  2  is  ex¬ 
hausted  sufficiently  to  prevent  discharge  of  the  condenser 
there  through.  A  transformer  30  has  its  secondary  29,  con¬ 
nected  across  cathode  4  and  external  electrode  100.  The 
primary  36,  is  connected  between  cathode  48  of  a  thyratron 
140,  and  one  side  of  a  condenser  28.  The  other  side  of  this 
condenser  is  connected  to  plate  52  of  the  thyratron.  The 
grid  of  the  thyratron  is  biassed  negatively  'by  virtue  of  its 
relation  to  the  negative  pole  of  battery  101  through  the 
secondary  of  transformer  64.  The  condenser  28  is  charged 
from  battery  101  through  resistive  impedance  31.  Oscilla¬ 
tion  generator  62,  supplies  a  timing  impulse  through  trans- 


271 


former  64  to  the  grid  50,  causing  the  thyratron  to  pass  a 
discharge  between  the  cathode  and  anode  thereof.  The 
passage  of  current  through  the  thyratron  energizes  trans¬ 
former  30,  which  in  turn  applies  a  starting  potential  to 
the  starting  electrode  of  lamp  2,  allowing  the  condenser  26 
to  discharge  through  the  lamp  2,  resulting  in  a  flash  of  light 
therefrom.  Varying  the  frequency  of  the  oscillations  from 
oscillator  62  varies  the  frequency  of  the  light  flashes  de¬ 
veloped  in  lamp  2. 

REJECTION  OF  THE  CLAIMS. 


Claims  74-84,  inclusive,  86,  and  89  were  each  rejected  on 
the  ground  that  they  were  not  readable  on  applicant’s  dis¬ 
closure.  These  claims  correspond  to  counts  1-12,  inclusive, 
and  14  of  Interference  No.  74,402,  Miller  v.  Edgerton, 
which  was  dissolved  as  to  these  counts  on  the  ground  that 
they  were  not  readable  on  applicant’s  disclosure,  (Primary 
Examiner’s  Decision  on  Motion  to  Dissolve  brought  by 
party  Miller,  November  23,  1938).  This  decision  was  af¬ 
firmed  on  appeal,  July  18,  1939,  as  to  counts  1-11,  and  14, 
and  as  to  count  12  on  August  4,  1939,  by  decisions  of  the 
Board  of  Appeals.  No  new  facts  or  reasons  have  been 
presented  by  applicant  which  would  warrant  changing  these 
holdings.  The  Examiner  still  finds  no  disclosure  in  this 
application  of  a  ‘‘static  inverter”  as  required  by  claims 
74,  and  76-81,  nor  an  oscillating  condenser  charging  circuit, 


as  required  by  claims  75, 82-84,  86,  and  89. 

i 
i 

Claims  85  and  87  correspond  to  claims  1-8  of  Miller  pat¬ 
ent  #2,073,242,  which  was  involved  in  the  above  noted 
Interference  No.  74,402.  Claims  85  and  87  were  rejected 
for  the  same  reasons  that  applicant’s  motion  to  amend  this 
interference  by  adding  proposed  counts  A  and  B  Corres¬ 
ponding  to  these  claims,  was  denied,  in  the  Examiner’s 
Decision  on  Motions  of  November  23,  1938.  The  Motion 
was  denied  on  the  ground  that  the  proposed  counts  were 
not  supported  'by  applicant’s  disclosure.  This  application 
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was  held  not  to  disclose  an  oscillatory  condenser  charging 
circuit.  This  holding  was  also  affirmed  on  appeal  in  the 
Board  of  Appeal’s  decision  of  November  23,  1938.  It  is 
repeated  that  no  facts  or  new  ground  have  been  presented 
by  applicant  which  would  warrant  a  modification  of  the 
above  mentioned  holding. 

Claims  90,  91  and  92  also  require  an  oscillating  condenser 
charging  circuit,  and  accordingly,  these  claims  were  re¬ 
jected  as  not  readable  on  applicant’s  disclosure  as  claims 
74-87,  and  89. 

Respectfully, 

OTTO  W.  STRACHAN 
Examiner,  Division  54. 


Paper  No.  38 

Decision  of  the  Board  of  Appeals,  August  1, 1941. 

Aug  1  1941 

Hearing: 

May  27, 1941 

IN  THE  UNITED  STATES  PATENT  OFFICE 


BEFORE  THE  BOARD  OF  APPEALS 


Ex  parte  Harold  Eugene  Edgerton 

Application  for  Patent  filed  August  16,  1933,  Serial  No. 
685,501.  Stroboscopes. 

Mr.  David  Rines  for  appellant. 

This  is  an  appeal  from  the  action  of  the  Primary  Ex¬ 
aminer  finally  rejecting  claims  74  to  87  and  89  to  92,  inclu¬ 
sive. 
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Claim  74  is  illustrative  and  reads  as  follows : 

74.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  conden¬ 
ser  is  periodically  discharged  through  a  gaseous  con¬ 
ductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  control¬ 
led  rate,  said  inverter  comprising  a  gaseous  discharge 
device  connected  in  circuit  with  a  source  of  potential 
and  with  means  for  varying  the  impulse  rate  compris¬ 
ing  a  variable  impedence,  and  means  for  conveying  such 
impulses  to  the  flash  producing  apparatus. 

Claims  74  to  87  and  89  to  92  were  held  by  the  examiner 
not  readable  on  appellant’s  disclosure.  Certain  of  these 
claims  were  involved  in  Interference  No.  74,402,  Miller  v. 
Edgerton,  which  was  dissolved  on  the  ground  that  the  counts 
were  not  readable  on  appellant’s  disclosure.  This  was 
primarily  as  this  application  discloses  no  1  ‘static  inverter” 
as  required  by  certain  claims,  nor  “an  oscillating  condenser 
charging  circuit”  as  required  by  other  claims. 

This  Board  rendered  a  decision  in  this  connection  during 
the  interference  and  we  held  that  we  were  not  concerned 
with  a  disclosure  in  another  Edgerton  application  nOr  with 
evidence  of  what  was  intended  to  be  covered  in  the  present 
application  by  review  of  certain  pamphlets.  As  pointed 
out  in  that  decision,  applicant  was  not  interested  in  a  self- 
oscillatory  tube  but  describes  means  preventing  the  self¬ 
oscillation  of  the  thyratron  tube  140  and  the  introduction 
of  resistance  33  in  the  circuit.  It  seems  to  us,  therefore, 
that  appellant’s  contention  of  a  disclosure  of  a  system 
in  which  this  tube  is  self-oscillatory  is  not  properly  sup¬ 
ported. 

The  fact  that  appellant  has  described  certain  elements 
which  under  certain  conditions  might  be  so  effective  is  not 
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determinative  of  the  question.  In  this  connection  we  note 
the  statement  on  page  3  of  the  Miller  patent  No.  2,043,484 
as  follows : 

“The  inductance  L  and  resistance  VR  are  so  chosen 
with  respect  to  the  capacitance  of  30  that  L,  VR  and  30 
form  an  oscillating  circuit,  preferably  one  which  is  but 
slightly  damped.”  (Lines  28-31,  page  3,  column  1) 

Evidently  the  proper  choice  of  the  inductance,  resistance 
and  capacitance  are  important  as  to  the  formation  of  an 
oscillatory  circuit  and  the  Edgerton  disclosure  does  not 
teach  such  relationship.  It  is  for  that  reason  also  that 
appellant’s  reference  to  certain  publications  is  not  per¬ 
tinent. 

We  find  it  unnecessary  to  discuss  the  counts  of  an  inter¬ 
ference  between  Miller  and  another  Edgerton  application. 

As  to  Fig.  9  it  is  allegedly  a  self-oscillatory  circuit  be¬ 
cause  of  the  inductance  of  the  leads  in  the  condenser  charg¬ 
ing  circuit  which  as  stated  in  the  Edgerton  article,  page  358, 
on  Stroboscopic  Pictures  tends  to  make  the  discharge  oscil¬ 
latory.  This  is  not  sufficient  if  Edgerton  did  not  describe 
all  conditions  as  such  as  to  call  for  such  oscillation. 

The  decision  of  the  examiner  is  affirmed. 

BOARD  OF  APPEALS : 

EUGENE  LANDERS, 
Examiner-in~Chief , 

J.  W.  CLIFT, 
Examiner-in-Chief, 

F.  J.  PORTER, 
Exammer-in-C  hief. 

August  1, 1941. 

Mr.  David  Rines, 

1  Federal  St., 

Boston,  Mass. 
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Paper  No.  40 

Sept.  16,  1941 

Appeal  No.  38,145 

IN  THE  UNITED  STATES  PATENT  OFFICE 


BEFORE  THE  BOARD  OF  APPEALS 


Ex  parte  Harold  Eugene  Edgerton 


Application  for  Patent  filed  August  16,  1933,  Serial  No. 
685,501.  Stroboscopes. 

Mr.  David  Rines  for  appellant. 


ON  PETITION  FOR  REHEARING 

Appellant  petitions  for  rehearing,  which  will  not  be 
granted  but  the  petition  considered  a  request  for  recon¬ 
sideration. 

He  points  out  that  certain  appealed  claims  refer  to  a 
static  inverter  and  others  to  an  oscillatory  condenser- 
charging  circuit.  It  has  been  shown  that  neither  of  these 
terms  was  employed  in  appellant’s  specification.  We  also 
indicated  that  the  function  of  the  electric  circuits  disclosed 
in  the  various  figures  of  the  drawing  is  dependent  on  the 
characteristics  as  to  induction,  resistance  and  capacitance 
and  that  appellant  is  not  entitled  to  claim  a  static  inverter 
or  an  oscillatory  condenser-charging  circuit  even  if  the  cir¬ 
cuits  disclosed  might  so  operate  under  conditions  not  dis¬ 
cussed  in  appellant’s  specification.  We  pointed  out  also 
that  in  appellant’s  description  he  defined  certain  condi¬ 
tions  to  prevent  the  self-oscillation  of  thyratron  tube  140. 
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We  still  believe  that  the  specification  is  lacking  in  the 
manner  set  forth.  Whether  one  skilled  in  the  art  would  be 
led  to  adopt  certain  characteristics  in  the  various  elements 
of  the  apparatus  so  that  the  apparatus  will  act  as  a  static 
inverter  or  a  self -oscillatory  system  is  beside  the  point.  Nor 
is  it  important  that  the  static  inverter  is  prior  art  to  both 
parties. 

We  note  appellant  rests  his  case  on  Fig.  9  as  far  as  the 
oscillatory  condenser-charging  circuit  is  concerned  and 
in  view  of  certain  testimony.  We  have  not  held  that  the 
arrangement  shown  in  Fig.  9  might  not  be  adjusted  to  so 
operate  but  that  is  not  the  point.  The  question  is  as  to 
whether  the  specification  supports  the  claims  under  con¬ 
sideration. 

Appellant  also  refers  to  a  certain  formula  in  the  file  wrap¬ 
per  of  Miller  patent  No.  2,073,247  and  states  that  this  dem¬ 
onstrates  that  when  r  is  very  small,  the  circuit  is  neces¬ 
sarily  oscillatory  and  that  in  the  Fig.  9  schematic  arrange¬ 
ment,  r  is  very  small.  This  has  not  been  demonstrated.  In 
a  diagram  of  this  character,  r  might  be  any  amount. 

We  quoted  from  the  Edgerton  article  in  our  decision 
which  stated  that  the  inductance  of  the  leads  in  the  con¬ 
denser-charging  circuit  tends  to  make  the  discharge  oscil¬ 
latory  and  we  went  further  and  said  that  Edgerton  did  not 
describe  all  conditions  to  cause  oscillation. 

The  petition  is  granted  but  our  decision  stands. 

BOARD  OF  APPEALS : 

EUGENE  LANDERS, 
Ezaminer-in^Chief, 

J.  W.  CLIFT, 
Examiner-in-chief, 

F.  J.  PORTER, 
Examiner-in-Chief . 


September  16,  1941. 

Mr.  David  Rines, 

1  Federal  St., 

Boston,  Mass. 

i 

■  '  i 

Paper  No.  42 

UNITEP  STATES  PATENT  OFFICE  j 

BEFORE  THE  BOARD  OF  APPEALS 
Harold  E.  Edgerton 

Serial  No.  685,501  I 

Filed  August  16,  1933 

Stroboscopes  j 

REQUEST  FOR  RECONSIDERATION, 
DECEMBER  1, 1941  j 

Now  comes  the  appellant,  Harold  E.  Edgerton,  iby  bis 

attorney,  and  requests  reconsideration  of  that  portion  of 
the  Honorable  Board’s  decision  on  the  appellant’s  petition 
for  rehearing  that  affirms  the  Primary  Examiner’s  rejec¬ 
tion  of  claims  74  and  76  to  81,  inclusive.  These  claims  re¬ 
cite  a  static  inverter,  and  do  not  deal  with  an  oscillatory 
condenser-charging  circuit. 

At  the  bottom  of  page  1  and  the  top  of  page  2  of  the  said 
decision  on  petition  for  rehearing,  it  is  stated  that  the  con¬ 
ditions  for  operation  as  a  static  inverter  are  not  discussed 
in  the  appellant’s  specification.  The  accompanying  affi¬ 
davit  of  Professor  Truman  S.  Gr&y,  however,  demonstrates 
that,  to  a  person  skilled  in  the  art,  the  said  application  does 
disclose  a  static  inverter. 

At  the  top  of  page  2  of  said  decision  on  petition  for  re¬ 
hearing,  this  Board  appears  to  assume  that  the  appellant 
rests  his  case  on  the  chance  that  one  skilled  in  the  art  might 
be  led  to  adopt  certain  characteristics  in  the  various  ele- 
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ments  of  the  apparatus  so  that  the  apparatus  should  act  as 
a  static  inverter.  In  actual  fact,  however,  as  the  accom¬ 
panying  affidavit  demonstrates,  the  appellant’s  specifica¬ 
tion  provides  a  full  description  that,  to  a  person  skilled  in 
the  art,  leaves  nothing  whatever  to  chance. 

The  said  decision  further  states  that  it  is  not  important 
that  the  static  inverter  is  prior  art  to  both  parties.  It  is  be¬ 
lieved  to  be  quite  important,  however,  from  the  point  of 
view  that  what  the  appellant  described  in  his  specification 
was  already  fully  known  to  the  person  skilled  in  the  art. 

The  dissolution  of  Interference  74,402  with  the  Miller 
patent  2,043,484,  from  which  the  above  claims  were  copied, 
has  resulted  in  denying  the  appellant  an  opportunity  to 
prove  the  above  facts  by  inter  partes  testimony.  The  ap¬ 
pellant’s  only  relief,  in  the  absence  of  rehearing  on  this  ex 
parte  appeal,  is  in  the  courts.  Because  this  application, 
owing  to  the  pendency  of  another  interference,  is  not,  how¬ 
ever,  in  condition  for  review  by  the  courts,  and  will  not  be 
for  a  considerable  time  to  come,  it  is  earnestly  urged  that 
the  appellant  be  afforded  an  opportunity  to  reargue  the 
case  in  the  light  of  the  accompanying  affidavit,  which  would 
appear  to  establish  a  prima  facie  case. 

Very  respectfully, 

DAVID  BINES, 

Attorney  for  the  Appellant. 

Boston,  Mass., 

November  29, 1941. 
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UNITED  STATES  PATENT  OFFICE 

BEFORE  THE  BOARD  OF  APPEALS 

Harold  E.  Edgerton 
Serial  No.  685,501 
Filed  August  16, 1933 
Stroboscopes 

AFFIDAVIT  OF  TRUMAN  S.  GRAY 

Commonwealth  of  Massachusetts, 

County  of  Middlesex. 

TRUMAN  S.  GRAY,  being  first  duly  sworn,  deposes  and 
says  as  follows : 

My  name  is  Truman  S.  Gray.  I  am  Assistant  Professor 
of  Engineering  Electronics,  in  the  Department  of  Electrical 
Engineering,  at  the  Massachusetts  Institute  of  Technology, 
Cambridge,  Massachusetts.  I  have  been  connected  with 
the  said  Institute  since  1927. 

Having  read  the  specification  of  the  above-entitled  appli¬ 
cation,  Serial  No.  685,501,  filed  August  16,  1933,  by  Pro¬ 
fessor  Harold  E.  Edgerton,  of  the  said  Institute,  I  have 
been  asked  to  give  my  understanding  of 
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Paper  No.  43 


Dec  3  1941 

IN  THE  UNITED  STATES  PATENT  OFFICE 


BEFORE  THE  BOARD  OF  APPEALS 


Ex  parte  Harold  Eugene  Edgerton 


Application  for  Patent  filed  August  16,  1933,  Serial  No. 
685,501.  Stroboscopes. 


Mr.  David  Rines  for  appellant. 


ON  PETITION  FOR  RECONSIDERATION 

Appellant  again  requests  reconsideration  of  our  last 
decision  dated  September  16,  1941.  The  request  comes 
too  late  (see  Rule  151)  and  is  refused. 

BOARD  OF  APPEALS : 

EUGENE  LANDERS, 
Eocaminer-in-Chief , 

J.  W.  CLIFT, 

E  xaminer -m-Chief 

F,  J.  PORTER, 

Examiner -in-Chief . 

December  3,  1941. 

Mr.  David  Rines 
1  Federal  Street 

Boston,  Mass.  •  - 
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Paper  No.  45 

Dec  17  1941 

IN  THE  UNITED  STATES  PATENT  OFFICE 

j 

BEFORE  THE  BOARD  OF  APPEALS 

Ex  parte  Harold  Eugene  Edgerton 

Application  for  Patent  filed  August  16,  1933,  Serial  No. 
685,501. 

_  1 

Mr.  David  Rines  for  appellant. 

i 

! 

ON  RENEWED  PETITION  FOR  RECONSIDERATION 

Appellant  requests  reconsideration  of  our  last  decision 
but  we  find  no  satisfactory  reason  to  take  a  contrary  view. 
Appellant’s  suggestion  that  the  limit  of  appeal  will  not 
expire  until  the  interference  in  which  the  present  applica¬ 
tion  is  involved  is  terminated  and  after  a  long  period  of 
further  ex  parte  prosecution  has  elapsed  is  not  convincing 
to  us.  i 

The  petition  is  denied. 

BOARD  OF  APPEALS; 

EUGENE  LANDERS, 
Examiner-in-C  liief, 

.  J.  W.  CLIFT, 

Examiner-in-Chief, 

F.  J.  PORTER,  j 

Examiner-in-C  hief. 

December  17,  1941. 

Mr.  David  Rines 

1  Federal  Street  j 

Boston,  Mass. 


i 
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Paper  No.  46 

Letter 

UNITED  STATES  PATENT  OFFICE 

Div.  54,  Room  5883 

Harold  E.  Edgerton 
Serial  No.  685,501 

Filed  August  16, 1933  Filed  December  22, 1941 

Stroboscopes 

Boston,  Mass.,  December  19, 1941 

Hon.  Commissioner  of  Patents 
Washington,  D.  C. 

Sir: 

The  Primary  Examiner  is  requested  to  give  further 
action  on  claims  74  and  76  to  81  in  the  light  of  the  affidavit 
by  Truman  S.  Gray  filed  on  or  about  November  30,  1941. 

This  affidavit  demonstrates  that  the  Patent-Office  hold¬ 
ing  that  the  applicant  does  not  disclose  a  static  inverter  is 
not  well  founded. 

The  applicant  is  forced  to  resort  to  an  ex  parte  affidavit 
in  demonstration  of  this  fact  because  he  has  not  been 
afforded  an  opportunity  to  offer  proof  by  way  of  inter 
partes  testimony. 

It  is  believed  that  the  Primary  Examiner  already  has 
authority  to  take  up  this  case  out  of  turn  for  the  purpose 
of  giving  such  action  and,  in  fact,  has  already  once  acted 
under  such  authority  in  Office  letter  of  December  23,  1940. 
If  the  Primary  Examiner  considers  that  new  authorization 
is  necessary,  the  applicant  will  petition  the  Commissioner 
to  that  end,  but  he  believes  that  such  petition  is  not  neces¬ 
sary. 

Unless  the  Primary  Examiner  gives  action  on  these 
claims  at  this  time,  the  prosecution  of  this  case  will  be  un- 
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duly  extended.  The  application  is  at  this  time  involved 
in  an  interference,  and  not  until  that  interference  is  over 
will  it  be  possible  to  obtain  the  ruling  herein  requested 
unless  the  Primary  Examiner  takes  this  action  at  this  time. 

The  applicant  wishes  to  avoid  the  experience  that  another 
client  of  the  applicant’s  attorney  was  subjected  to  in  a 
similar  proceeding.  In  that  other  proceeding,  the  Primary 
Examiner  ruled  that  the  attorney’s  other  client  was  not 
entitled  to  make  claims  copied  from  a  patent  issued  in 
1932.  It  became  necessary  to  await  the  termination,  of 
interferences  in  which  the  application  was  involved  and 
then  to  have  the  matter  reconsidered.  On  reconsideration, 
the  Office  changed  its  view,  whereupon  an  interference  was 
declared  with  the  said  patent  issued  in  1932.  Meantime, 
however,  great  harm  had  been  done  and,  owing  to  the  delay, 
a  patent  containing  the  claims  copied  from  the  1932  patent 
was  not  issued  to  the  attorney’s  other  client  until  only  the 
other  day,  more  than  nine  years  after  the  issue  of  the  1932 
patent. 

i 

The  applicant  is  convinced  that  a  similar  undesirable  re¬ 
sult  would  take  place  in  the  present  case  unless  he  is  given 
action  on  the  said  claims  74  and  76  to  81  promptly. 

An  early  reply  is  requested. 

Very  respectfully, 

j 

DAVID  BINES, 

Attorney  for  the  Applicant. 
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Paper  No.  47 

Mailed 
Dec  24  1941 

UNITED  STATES  PATENT  OFFICE 
Washington 

Div.  54,  Eoom  5883 

Applicant:  H.  E.  Edgerton, 

Ser.  No.  685,501, 

Filed  Aug.  16,  1933, 

For  Stroboscopes. 

David  Rines, 

1  Federal  St., 

Boston,  Mass. 

Applicant’s  request  for  further  action  on  claims  74, 
and  76  to  81,  in  his  letter  of  Dec.  22,  1941,  is  noted.  The 
Examiner  sees  no  proper  reason  for  reopening  the  prose¬ 
cution  of  this  case  as  to  these  claims.  The  reiection  of 

v 

these  claims  was  affirmed  by  the  Board  of  Appeals  and 
the  decision  of  the  Board  of  Appeals  still  stands. 

The  prosecution  of  the  above  claims  is  CLOSED ,  in  ac¬ 
cordance  with  the  provisions  of  Rule  140. 

The  request  for  further  action  on  claims  74,  and  76  to 
81  is  denied. 


OTTO  W.  STRACHAN, 
Examiner . 
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Paper  No.  49 

Petition. 

UNITED  STATES  PATENT  OFFICE 
Washington 

Jan  20  1942 

Ex  parte  Harold  Eugene  Edgerton,  ) 

Serial  No.  685,501,  ) 

Filed  August  16,  1933,  ) 

Stroboscopes.  ) 

Applicant  petitions  that  the  Board  of  Appeals  and  the 
primary  examiner  be  authorized  to  take  certain  further 
actions  in  this  case. 

The  tribunals  in  question  have  declined  to  take  the  ac¬ 
tions  requested  by  the  petitioner.  Their  holdings  have 
been  reviewed  in  the  light  of  the  petition  but  are  not  found 
to  present  any  such  error  as  would  justify  supervisory 
action. 

The  petition  is  denied. 

HENRY  VAN  ARSDALE, 
Assistant  Commissioner. 

David  Rines, 

1  Federal  St., 

Boston,  Mass.  •  .  , 
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Paper  No.  50 

UNITED  STATES  PATENT  OFFICE 
Richmond,  Va. 

Div,  54,  Room  300-A 

David  Rines, 

1  Federal  St., 

Boston,  Mass. 

Applicant:  H.  E.  Edgerton 
Ser.  No.  685,501 
Filed  Aug  16,  1933, 

For  Stroboscopes. 

Mar  24  1943 

Interference  No.  78,041,  involving  this  application  and  a 
patent  to  Smede  No.  2,008,730,  having  terminated  with 
cross-concessions  of  priority  by  the  parties  thereof,  ex  parte 
action  is  resumed. 

Claim  117,  corresponding  to  count  2  of  Interference  No. 
78,041,  and  conceded  to  the  party  Smede,  stands  finally  re¬ 
jected  under  Rule  132. 

Claim  151  was  rejected  in  Office  action  of  Jan.  10,  1941. 
Applicant’s  failure  to  respond  to  the  rejection  of  this  claim 
within  the  time  limit  set  for  response  operates  as  an  estop¬ 
pel  to  further  prosecution  of  this  claim  in  this  case. 

Claims  37,  41,  66,  68-73,  inclusive,  100, 101  and  103  stand 
finally  rejected  as  set  forth  in  Office  action  of  December  23, 
1940.  The  statutory  period  for  response  to  such  final  rejec¬ 
tion  runs  from  the  date  of  the  termination  of  Interference 
No.  78,041. 

Claims  74-87,  inclusive,  89,  90,  91  and  92  were  finally  re¬ 
jected  in  Office  action  of  Dec.  23, 1940,  and  the  rejection  was 
sustained  by  the  Board  of  Appeals  in  its  decision  of  August 
1, 1941.  The  time  limit  for  further  appeal  on  these  claims 
has  expired. 
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Claims  108-111,  inclusive,  are  duplicates  of  allowed  claims 
44-47,  inclusive,  of  applicant’s  copending  application  Ser. 
No.  33,733,  and  claims  108-111  are  so  rejected. 

Claim  115  is  a  duplicate  claim  48  standing  allowed  in  Ser. 
No.  33,733,  and  is  so  rejected. 

Claims  136, 137  and  138  are  each  rejected  as  unpatentable 
over  the  issue  of  Interference  No.  78,041,  as  defined  in 
counts  1  and  2.  These  claims  were  proposed  substitute 
counts  for  interference  purposes  and  follow  the  subject  mat¬ 
ter  of  the  counts  so  closely  that  nothing  patentable  is  ap¬ 
parent  in  these  claims  over  the  counts. 

Claims  118-135,  inclusive,  stand  not  entered,  since  appli¬ 
cant’s  motion  to  add  counts  under  Rule  109,  in  Interference 
No.  78,041,  was  denied  as  to  these  claims. 

Applicant’s  amendment  of  September  10,  1940,  including 
proposed  claims  139-150,  inclusive,  stands  not  entered  for 
reasons  stated  in  Office  action  of  December  23, 1940. 

Claim  52,  as  now  drawn  is  rejected  as  directly  readable 
on  the  Meyer  patent  #1,410,702,  Fig.  3.  It  is  believed  that 
applicant  intended  to  restrict  the  amplifier  recited  in  this 
claim  to  a  “thyratron”  amplifier,  in  view  of  his  comments 
on  page  5  of  amendment  of  December  4, 1935,  in  connection 
with  this  claim.  The  Meyer  patent  was  considered  in  con¬ 
nection  with  Smede’s  motion  to  set  up  a  new  interference 
with  the  instant  application,  in  Interference  No.  78,041,  and 
is  of  record  in  this  application.  Properly  corrected  to  spe¬ 
cifically  recite  the  amplifier  as  a  thyratron  amplifier,  this 
claim  can  be  allowed. 

. 

Claim  116,  corresponding  to  count  1  of  Interference  No. 
78,041,  and  conceded  by  the  party  Smede  to  applicant,  is  al¬ 
lowed. 

Claims  4, 6, 17-20,  inclusive,  26, 29,  33-36,  inclusive,  38,  39, 
42-46,  inclusive,  49,  50,  51,  53-65,  inclusive,  67,  88,  93-99, 
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inclusive,  102,  104-107,  inclusive,  112,  113  and  114  stand 
allowed. 

In  view  of  the  long  pendancy  of  this  application,  appli¬ 
cant  should  prepare  same  for  final  disposition. 

OTTO  W.  STRACHAN, 
Examiner. 


Paper  No.  51 

The  First  7  Pages  and  the  Last  Page  of  Amendment  K. 

Filed  September  23, 1943. 

UNITED  STATES  PATENT  OFFICE 

Div.  54,  Room  300-A 

Harold  E.  Edgerton 
Serial  No.  685,501 
Filed  August  16, 1933 
Stroboscopes 

Boston,  Mass.,  September  22, 1943 

Hon.  Commissioner  of  Patents 
Richmond,  Virginia 

Sir: 

Replying  to  the  Examiner’s  communication  of  March  24, 
1943,  please  amend  the  application  as  follows  : 

Cancel  the  present  title  and  substitute:  — ELECTRIC 
SYSTEM—. 

Page  2,  line  2,  before  the  the  comma,  insert:  — in  electric 
systems — . 

Page  2,  line  5,  cancel  the  period,  and  add:  — ,  which 
matured,  on  December  5,  1941,  into  Letters  Patent  2,181,- 
879,  reissued  as  Letters  Patent  22,123,  June  23,  1942,  and 


289 


Letters  Patent  22,260,  February  2,  1943.  Reference  may 
be  made  to  the  said  Letters  Patent  and  also  to  Letters 
Patent  2,186,013,  granted  January  6,  1940,  for  a  descrip¬ 
tion  of  details  that,  for  brevity,  are  omitted  from  the  pres¬ 
ent  specification. — 

Page  2,  line  7,  cancel  ‘ 1  stroboscope’ ’  and  substitute: 
— electric  system,  and  a  new  and  improved  stroboscope, — . 

Page  2,  line  9,  insert  a  comma  after  “ except”,  and  after 
“ cases”,  insert:  — ,  for — . 

Page  2,  line  12,  insert  a  hyphen  between  “stroboscopic” 
and  “light”. 

Page  2,  line  16,  cancel  “methods  of”  and  substitute: 
— means  for — . 

Page  2,  line  21,  after  the  period,  insert:  — A  further 
object  is  to  provide  a  new  and  improved  stroboscope  for 
operation  at  high  frequency. 

A  further  object  is  to  provide  a  new  and  improved  elec¬ 
tric  system  that  shall  operate  reliably  and  at  any  time. 

Still  another  object  is  to  provide  new  and  improved  ap¬ 
paratus  for  producing  substantially  uniform  electrical-en¬ 
ergy  flashes  of  the  type  in  which  a  condenser  is  periodically 
discharged  through  a  gaseous-conductor  lamp. — 

Page  3,  line  9,  cancel  “and”. 

Page  3,  line  10,  cancel  the  period  and  the  remainder  of  the 
page  after  the  period,  and  all  of  page  4,  and  substitute:  — ; 
and  Figs.  10  and  11  are  similar  views  of  further  modifica¬ 
tions. 

The  mercury-arc-stroboscope  lamp  tubes  illustrated 
herein  are  provided  with  two  internal  electrodes,  in  a  glass 
envelope  2.  The  tubes  are  normally  non-conductive  or  in¬ 
effective,  because  the  mercury  gas  therein  is  normally  not 
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ionized.  The  remarks  herein  concerning  mercury-arc 
gaseous-discharge  stroboscope  tubes  or  lamps  apply 
equally  well  to  tubes  or  lamps  filled  with  other  gases,  with 
or  without  mercury  vapor. 

One  of  the  internal  electrodes  is  in  the  form  of  a  liquid 
pool  4  of  mercury,  used  for  a  cathode,  and  the  other  serves 
as  the  anode  6.  If  other  than  mercury-arc  tubes  are  em¬ 
ployed,  other  substances,  such  as  aluminum,  barium,  iron, 
etc.,  or  various  combinations  of  elements,  may  also  be  em¬ 
ployed  as  the  cathode. 

An  external,  metallic-band  grid  or  control  condenser 
electrode  100  is  situated  around  the  glass,  outside  of  the 
mercury  pool  4,  opposite  to  the  meniscus  of  the  mercury, 
and  serves  as  a  starting  band  for  facilitating  the  starting 
of  the  tube.  Other  types  of  starting  bands  may  be  em¬ 
ployed.  It  is  also  possible  to  employ  an  internal  grid  or 
control  electrode  which,  like  the  electrode  100,  may  be  ex¬ 
cited  from  the  secondary  winding  29  of  a  transformer  of 
any  desired  type,  such  as  a  flashing,  high-ratio,  step-up 
transformer  30.  A  voltage  will  be  accurately  and  reliably 
applied  to  the  primary  winding  36  of  the  transformer  30 
from  a  source  of  direct-current  voltage  so  as  to  be  trans¬ 
mitted  to  the  external  grid  or  electrode  100,  thereby  ac¬ 
curately  and  reliably  starting  the  mercurv-arc  tube  2. 

Referring,  first,  to  Fig.  1,  the  cathode  4  and  the  anode 
6  are  shown  connected  in  the  output  circuit  of  the  tube  2, 
directly  across  a  main  discharge  flash  capacity  or  con¬ 
denser  26.  These  connections  may  be  made  in  any  desired 
manner,  as  by  means  of  wire  conductors  8  and  10.  A  cur- 
rent-limiting,  series-connected  charging  impedance  35  is 
employed.  This  impedance  35,  which  may  be  constituted 
of  a  wire  conductor,  is  usually  a  combination  of  resistance 
and  inductance,  and  is  large  enough  to  hold  back  the  cur¬ 
rent  until  the  tube  has  deionized,  but  small  enough  to  allow 
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the  condenser  to  charge  in  time  for  the  next  flash.  The 
series  circuit  comprising  the  impedance  35  and  the  con¬ 
denser  26  may  be  oscillatory,  non-oscillatory,  or  critically 
damped,  as  desired.  The  impedance  35  may  be  chosen 
so  that  its  resistance  and  inductance  shall  have  such  magni¬ 
tudes  relative  to  the  capacity  of  the  condenser  26  that  the 
charging  circuit  shall  be  oscillatory. 

The  impedance  35  connects  the  cathode  4  and  one  end  of 
the  condenser  26  to  the  negative  end  of  any  supply  source 
of  direct  current,  such  as  a  battery  102.  The  impedance  35 
may,  however,  be  connected  in  series  with  the  anode  6,  in 
the  positive  side  of  the  battery,  as  in  Fig.  2.  The  direct- 
current  voltage  may  be  derived  from  an  alternating-cur¬ 
rent  source,  as  shown  in  Figs.  3,  4,  6,  8  and  9. — 

Page  5,  line  4,  after  “source”  insert: — 102 — ;  after  the 
first  comma,  insert: — to  charge  the  condenser  26, — . 

Page  5,  line  6,  after  “charged”  insert: 

— by  the  battery  102 — . 

Page  5,  line  14,  before  the  period,  insert: 

— and  by  circuit  conditions — . 

Page  5,  beginning  with  line  27,  cancel  through  the  end  of 
the  page,  and  substitute: — of  a  normally  non-conducting 
mercury-vapor  thyratron  trigger  tube  140,  or  other 
gaseous-discharge  device,  such  as  a  gas-filled  hot-cathode 
thermionic  tube,  or  grid-controlled  cold-cathode  arc-dis¬ 
charge  tube,  connected  with  the  transformer  30  in  such  a 
manner  that,  when  it  operates,  the  energy  in  a  small  con¬ 
denser  28  is  discharged  at  selected  intervals  into  the  trans¬ 
former  30,  whenever  the  tube  2  is  to  be  set  into  operation. 
As  the  tube  140  conducts  in  one  direction  only,  it  serves  as 
a  check  valve.  It  is  a  gaseous-conductor  device  having  at 
least  three  electrodes,  namely,  a  cathode  48,  a  grid  50  and 
a  plate  52,  and  may  be  of  a  type  in  which  the  maximum 
potential  which  can  be  established  between  the  two  main 
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electrodes  48  and  52  without  appreciable  current  flow  there¬ 
between  may  be  controlled  by  controlling  the  potential  be¬ 
tween  one  of  the  main  electrodes,  namely,  the  cathode  48, 
and  the  third  electrode  50.  The  current  between  the  anode 
52  and  the  cathode  48  may  be  controlled,  and  the  electric 
discharge  between  them  may  be  initiated,  by  varying  the 
potential  of  the  third  electrode  50  with  respect  to  the 
cathode  48. — 

Cancel  all  of  pages  6  and  7,  and  lines  1  to  9,  inclusive, 
of  page  8,  and  substitute : 

— The  secondary  winding  29  of  the  transformer  30  is 
shown  connected  in  the  input  circuit  of  the  tube  2,  between 
the  cathode  4  and  the  external  electrode  100,  to  produce  the 
high-voltage  triggering  action.  The  primary  winding  36 
of  this  transformer  is  connected,  in  series  with  the  con¬ 
denser  28,  in  the  pow’er-output  or  control  input  or  plate 
circuit  of  the  thyratron  140,  between  the  cathode  48  and 
the  plate  or  anode  52.  This  power-output  circuit,  while 
normally  open,  because  of  a  normally  negative  bias  on  the 
grid  50,  becomes  essentially  short-circuited  whenever  the 
grid  50  is  subjected  to  a  suitable  stimulus. 

Referring  to  Figs.  1  and  2,  in  particular,  the  condenser 
28  is  charged  from*  a  battery  101,  or  from  any  other  suit¬ 
able  voltage  supply,  through  a  preferably  resistive  im¬ 
pedance  31,  in  series  therewith.  The  battery  101  may,  how¬ 
ever,  be  replaced  by  the  same  recitified  source  of  voltage 
as  the  source  of  voltage  for  the  condenser  26,  as  in  Figs. 
3  and  4.  If  the  impedance  is  reactive,  or  if  there  are  other 
circuit  conditions  such  that  the  grid  voltage  exceeds  the 
critical  starting  potential,  the  thyratron  circuit  may,  un¬ 
der  certain  conditions,  generate  its  own  oscillations  at  a 
frequency  determined  by  the  circuit  constants  and  the 
characteristics  of  the  tube.  The  impedance  31  may  be  made 
adjustable,  in  order  to  vary  the  charging  rate  of  the  con- 
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denser  28  and  this,  in  turn,  regulates  the  frequency  of  the 
high-voltage  surges  that  are  applied  to  the  external  elec¬ 
trode  100. 

The  trigger  thyratron  tube  140  is  connected  acrosjs  an 
impedance  33,  shown  as  a  bleeder  resistor,  connected  in 
parallel  with  the  condenser  28.  This  resistor  33  receives 
energy  from  the  battery  101,  in  series  with  the  resistor  31, 
and  serves  as  a  source  of  voltage  for  the  thyratron  14Q  and 
the  condensor  28. 

! 

The  bleeder  resistance  33  allows  a  small  current  to  flow, 
in  order  to  maintain  the  proper  voltage  bias  upon  the  grid 
50.  The  grid  50  is  connected  so  that  it  is  negative  with 
respect  to  the  cathode  48.  The  resistance  33  is  sometimes 
adjusted  to  prevent  the  self  operation  of  the  thyratron 
140  when  the  condenser  28  becomes  fully  charged.  !  The 
grid  50  may  be  connected  to  various  taps  on  the  resistance 
33  or  31,  as  shown  in  Figs.  10  and  11,  respectively,  to  cause 
the  thyratron  140  to  oscillate  as  a  relaxation  oscillator.  By 
reason  of  the  connection  of  the  grid  50  to  the  battery  (Fig. 
1),  advantage  is  taken  of  the  negative  bias  across  the  re¬ 
sistor  31  to  keep  the  tube  140  ineffective  until  an  impulse 
is  applied  to  the  grid  50. 

The  self-excited  relaxation-oscillator  thyratron  circuit 
described  in  the  preceding  paragraphs  as  initiating  dis¬ 
charge  of  the  condenser  26  at  selected  intervals  is  some¬ 
times  termed  a  self-excited  static  inverter.  This  invCrter 
produces  electrical  impulses  at  a  controlled  rate  determined 
by  its  adjustment.  If  an  external  signal  is  used  to  trip  the 
thyratron  (such  as  from  the  grid  transformer  64  and  the 
oscillator  62  illustrated  in  Fig.  1),  the  circuit  is  sometimes 
called  a  driven  static  inverter. 

The  manner  of  connecting  the  grid  for  self-oscillation 
depends  upon  the  characteristics  of  the  particular  thyra¬ 
tron  that  is  used.  For  thvratrons  with  a  negative  control 
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characteristic  (which  start  when  the  grid  voltage  is  nega¬ 
tive),  circuits  of  the  type  shown  in  Fig.  11  may  be  used. 
For  thyratrons  with  a  positive  control  characteristic 
(which  start  when  the  grid  voltage  is  positive),  circuits 
of  the  type  shown  in  Fig.  12  may  be  used.  Thyratrons,  fur¬ 
thermore,  especially  the  inverter  types  that  have  a  short 
deionization  time,  require  a  certain  amount  of  grid  current 
in  order  to  conduct.  Often  a  positive  voltage  is  required 
on  the  grid  of  a  negative-control  thyratron  to  supply  the 
required  grid  current  through  the  grid  resistor  142.  The 
grid  resistor  142,  if  varied,  will  vary  the  self-oscillation 
rate,  if  grid  currents  are  necessary  for  starting. 


Claim  195  is  more  specific  than  claim  19  of  the  Knowles 
patent  in  reciting  the  separate  condensers  26  and  28. 

The  declaration  of  an  interference  with  the  Knowles 
patent  is  requested. 

Permission  is  requested  to  add  the  accompanying  sheet 
of  drawings,  containing  Figs.  10  and  11,  to  illustrate  what 
is  described  on  page  6,  line  5  from  the  bottom,  of  the  speci¬ 
fication. 

Reconsideration  and  allowance  are  requested. 

Very  respectfully, 

DAVID  BINES 
Attorney  for  the  Applicant, 
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Paper  No.  5V/2 

Amendment  L, 

Filed  January  7,  1944. 

UNITED  STATES  PATENT  OFFICE 

Div.  54,  Room  300-A 

Harold  E.  Edgerton 
Serial  No.  685,501 
Filed  August  16, 1933 
Electric  System 

Boston,  Mass.,  January  6, 1944. 

Hon.  Commissioner  of  Patents 
Richmond,  Virginia 

Sir: 

Please  amend  the  above-entitled  application  further,  as 
follows : 

In  the  amendment  filed  on  or  about  September  23,  1943, 
page  2,  second-last  line,  cancel  “10  and  11”  and  substitute: 
— 10,  11  and  12 — .  j 

In  the  amendment  filed  on  or  about  September  23*  1943, 
page  6,  line  7,  cancel  “is  reactive,”  and  substitute:  — 31  is 
reactive,  as  illustrated  in  Fig.  12, — . 

Claim  62,  line  2,  cancel  the  amendment  filed  on  or  about 
September  23,  1943,  and  after  “discharge”  re-insert:  — 
tube  — . 

i 

Claim  62,  line  6,  cancel  “intermittently”. 

Claim  62,  lines  7  and  8,  cancel  “thereby  to  produce  inter¬ 
mittently  a  source  of  electrons  at  the  cathode,”. 

Claim  62,  last  line,  insert  a  period  after  “anode”  and 
cancel  the  remainder  of  the  line. 

Claim  63,  line  6,  after  “intermittently”  insert:  —a  dis¬ 
charge  between  the  anode  and  the  cathode. —  and  cancel  the 
remainder  of  the  claim. 
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Claim  64,  line  7,  insert  a  comma  after  “cathode”. 

Claim  64,  line  8,  cancel  “flashes  of  light”  and  substitute: 

—  discharges  — . 

Claim  64,  last  line,  cancel  “periodicity  of  the  flashing  of 
light.”  and  substitute:  — said  discharges. — 

Claim  162,  line  10,  after  “said”,  first  occurrence,  insert: 

—  second-named  — . 

Claim  162,  line  12,  insert  a  comma  after  “capacitor”. 

Claim  181,  line  13,  insert  a  comma  after  “whereby”. 

Claim  183,  line  9,  cancel  the  comma  after  “electrode”. 

Claim  185,  line  2,  cancel  “normally  non-conducting”. 

Claim  385,  line  3,  after  “lamp”  insert:  — that  is  nor¬ 
mally  non-conducting  when  not  in  operation  and  — . 

Claim  185,  cancel  line  8,  and  substitute :  —  control  elec¬ 
trode  that  is  normally  ineffective  when  the  lamp  is  not  in 
operation  for  rendering  the  — . 

Claim  185,  lines  13  and  14,  cancel  “normally  ineffective”. 

Claim  185,  line  14,  after  “electrode”  insert:  — that  is 
normally  ineffective  when  the  device  is  not  in  operation  — . 

Claim  185,  line  19,  cancel  “second-named”  and  after 
1 1  the  ’ ’  insert :  —  second-named  — . 

Claim  186,  line  2,  cancel  “normally  non-conducting”. 

Claim  186,  line  3,  after  “lamp”  insert:  — that  is  nor¬ 
mally  non-conducting  when  not  in  operation  and  — . 

Claim  186,  lines  7  and  8,  cancel  “normally  ineffective”. 

Claim  186,  line  8,  after  “electrode”  insert:  — that  is 
normally  ineffective  when  the  lamp  is  not  in  operation  — . 

Claim  186,  line  13,  cancel  “normally  ineffective”. 
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Claim  186,  line  14,  after  “electrode”  insert:  — that  is 
normally  ineffective  when  the  device  is  not  in  operation  — . 

Claim  188,  line  2,  cancel  “normally  non-conducting”  and 
after  “lamp”  insert:  — that  is  normally  non-conducting 
when  not  in  operation  and  — . 

Claim  188,  lines  8  and  9,  cancel  “normally  unenergized”. 

Claim  188,  line  9,  after  “circuit”,  first  occurrence,  insert: 
—  that  is  normally  unenergized  when  the  device  is  not  in 
operation  — . 

Claim  188,  last  line,  cancel  the  period,  and  add:  — ,  the 
gas  pressure  of  the  device  being  such  that  its  control  elec¬ 
trode  has  no  control  over  a  discharge  already  passing 
through  the  device. — 

Claim  192,  lines  1  and  2,  cancel  “Apparatus  of  the  char¬ 
acter  described  comprising”  and  substitute:  — A  flash- 
lamp  system  having,  in  combination, — . 

Claim  193,  lines  1  and  2,  cancel  “Apparatus  of  the  char¬ 
acter  described  comprising”  and  substitute:  — A  flash- 
lamp  system  having,  in  combination, — . 

Claim  194,  line  2,  cancel  “normally  non-conducting”  and 
after  “device”  insert:  — that  is  normally  non-conducting 
when  not  in  operation  and  — . 

Claim  201,  line  7,  after  “when”  insert:  — not  in  opera¬ 
tion,  with  — ;  same  line,  cancel  “are”. 

.  Claim  202,  line  6,  after  “when”  insert:  — not  in  opera¬ 
tion  and  — . 

Claim  203,  line  7,  after  “when”  insert:  — not  in  opera¬ 
tion  and  — . 

Claim  205,  line  2,  cancel  “normally  non-conducting”,  and 
after  “lamp”  insert:  — that  is  normally  non-conducting 
when  not  in  operation  and  — . 
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Claim  205,  line  9,  cancel  ‘‘normally  ineffective ”  and  after 
“ electrode’ ’  insert:  — that  is  normally  ineffective  when 
the  device  is  not  in  operation  — . 

Claim  206,  line  1,  insert  a  comma  after  “combination”. 

Claim  207,  line  1,  insert  a  comma  after  “combination”. 

Claim  208,  line  1,  insert  a  comma  after  “combination”. 

Add  the  following  claims : 

—  220.  In  combination,  a  tube  having  an  anode,  a  mer¬ 
cury-pool  cathode  and  a  starting  electrode,  a  condenser 
connected  between  the  anode  and  the  cathode,  means  for 
charging  the  condenser,  a  transformer  having  a  primary 
winding  and  a  secondary  winding,  means  connecting  the 
secondary  winding  between  the  cathode  and  the  starting 
electrode,  and  means  for  intermittently  energizing  the 
primary  winding  to  cause  the  secondary  winding  to  ener¬ 
gize  the  starting  electrode  intermittently  and  thereby  to 
produce  intermittently  a  source  of  electrons  on  the  mer¬ 
cury-pool  cathode,  whereby  the  condenser  will  become  en¬ 
abled  to  discharge  intermittently  between  the  cathode  and 
the  anode. 

221.  A  flash-producer  having,  in  combination,  a  con¬ 
denser  connected  with  a  source  of  energy  so  as  to  be  charged 
from  the  source,  a  flash-lamp  having  an  anode  and  a  cathode 
connected  to  the  condenser  and  having  also  a  control  elec¬ 
trode,  a  discharge  device,  a  transformer  having  an  input 
circuit  connected  to  the  discharge  device  and  an  output 
circuit  connected  to  the  cathode  and  the  control  electrode, 
and  means  connected  to  the  control  electrode  for  causing 
the  condenser  to  discharge  through  the  flash-lamp. 

222.  In  combination,  a  luminescent  discharge  device 
having  a  control  electrode  and  a  plurality  of  principal  elec- 
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trodes  and  having  rectifier  characteristics,  an  oscillatory 
circuit  including  said  principal  electrodes,  means  for  caus¬ 
ing  a  surge  of  current  to  flow  through  said  principal  elec¬ 
trodes,  and  means  including  a  grid-controlled  discharge 
rectifier  tube  for  producing  an  initiating  surge  of  current 
between  said  control  electrode  and  one  of  said  principal 
electrodes. 

223.  In  combination,  a  luminescent-discharge  device 
having  a  starting  electrode,  a  condenser  connected  to  said 
device  arranged  to  be  charged  from  a  source  of  electric 
energy,  a  transformer  having  a  primary  winding  and  a 
secondary  -winding  connected  with  the  starting  electrode, 
a  grid-controlled  discharge  rectifier  tube  having  a  grid,  a 
second  condenser  arranged  to  be  charged  from  a  source  of 
electric  energy  in  series  with  the  rectifier  tube  and  the 
primary  of  the  transformer,  and  means  connected  with  the 
grid  of  said  rectifier  tube  for  causing  said  second  condenser 
to  discharge  through  said  primary  winding,  thereby  caus¬ 
ing  said  first  condenser  to  discharge  through  said  discharge 
device. — 

i 

REMARKS 

It  is  believed  that  the  broadening  of  claims  62  to  64  will 
not  affect  their  allowability.  It  is  desired  to  invite  atten¬ 
tion  to  the  fact,  however,  that  claim  60  is  the  same  as  claim 
47  of  the  recently  issued  Slepian  patent  2,327,971,  and  that 
the  claim  should  never  have  been  allowed  therein,  because 
not  readable  on  the  disclosure  therein,  particularly  as  the 
Slepian  patent  does  not  disclose  a  luminescent-discharge 
tube. 

Claims  185  and  186  were  inadvertently  presented  in  the 
original  forms  of  claims  33  and  34  of  application  Serial  No. 
390,723.  They  have  now  been  amended  into  the  present 
forms  of  these  claims. 


300 


Claims  188  and  192  to  194  have  been  put  into  the  forms 
of  allowed  claims  37  and  41  to  43  of  application  Serial  No. 
390,723. 

Claims  201,  202  and  203  have  been  amended  into  the  form 
of  allowed  claims  51,  52  and  53  of  application  Serial  No. 
390,723. 

Claim  204  is  the  same  as  allowed  claim  54  of  application 
Serial  No.  390,723. 

Claim  205  has  been  amended  to  conform  to  allowed  claim 
61  of  application  Serial  No.  390,723. 

Claim  220  is  a  broadened  form  of  claim  54  and  claim  221 
of  claim  59.  Claims  222  and  223  are  the  same  as  claims  63 
and  64  of  the  Slepian  patent  2,327,971.  They  are  readable 
upon  the  applicant’s  disclosure,  but  not  Slepian ’s. 

A  new  Fig.  12  is  enclosed,  illustrative  of  the  disclosure 
on  original  page  6  of  the  specification. 

Reconsideration  and  allowance  are  requested. 

Very  respectfully, 

DAVID  RINES, 

Attorney  for  the  Applicant. 

Enc.  — Sheet  containing 
new  Fig.  12 
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H.  E.  EDGERTON 

MOTION-PICTURE  APPARATUS 

! 

Original  Filed  March  10,  1934 
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UNITED  STATES  PATENT  OFFICE 


2486413 

MOTION-PICTUSE  APPARATUS 
Harold  Eugene  Edgerton,  Watertown,  Mmb. 

Application  March  10,  1934,  Serial  No.  7144178 
Renewed  April  4, 1939 

39  Claims.  (CL  88—18)  . 

The  present  Invention  relates,  to  high  speed  intensity  of  the  intermittent  light  source  is  much 
motion-picture  apparatus.  This  application  is  a  greater  than  the  intensity  of  the  surrounding 
continuation  in  part  of  application  Serial  No.  light,  the  shutter  may  be  eliminated;  since  the 
6104)45,  filed  May  9,  1932.  relative  effect  produced  by  the  surrounding  light 

0  In  the  common  type  of  motion-picture  appa-  is  of  such  an  order  of  magnitude  as  to  be  lndis-  6 
ratus,  such  as  that  now  used  for  talcing  and  pro-  tinguishable  relative  to  the  effect  produced  by 
jeettng  commercial  motion  pictures,' the  film  is  the  intermittent-light  source, 
moved  intermittently  and,  while  at  rest,  is  sub-  An  object  of  my  Invention  is  to  provide  mo- 
jected,  for  a  brief  Interval,  to  light  from  a  con-  tion-plcture  apparatus  in  which  successive  por-  * 
lu  stant  light  source,  through  the  action  of  a  shut-  tions  of  the  film  are  subjected  to  separate  flashes 
ter.  In  the  case  of  the  motion-picture  camera,  of  light  caused  by  surges  of  current  flowing 
the  amount  of  illumination,  of  the  film,  or  the  through  a  condenser  and  a  lumihescent-discharge 
amount  of  exposure  necessary  for  obtaining  a  device. 

._  satisfactory  picture,  is  determined  by  the  speed  Another  object  of  my  Invention  is  to  provide 
19  of  the  lens,  the  sensitivity  of  the  film,  and  the  motion-picture:  apparatus  In  which  the  source  of  *• 
intensity  of  the  source  of  light.  When  photo-  light  is  obtained  ftom  successive  surges  of  cur- 
graphing  rapidly  moving  objects,  the  time  of  ex-  rent  flowing  through  a  circuit  Including  a  luml- 
posure  must  be  short,  in  order  that  the  object  nescent  discharge  device  adapted  for  high-speed 
may  not  move  substantially  during  the  exposure,  operation. 

The  intensity  of  the  source  of  illumination  must  Another  object  of  my  invention  is  to  provide  ® 
consequently  be  high  and  the  shutter  must  work  motion-picture  apparatus  in  which  the  source 
rapidly.  The  light  is  used  for  only  a  small  frac-  of  light  is  obtained  from  successive  discharges  of 
tion  of  the  total  time;  so  that,  if  a  continuous  a  condenser  through  an  oscillatory  circuit  ln- 
source  of  illumination  is  employed,  the  light  is  eluding  a  rectifler  tube. 

not  used  to  best  advantage  and.  In  the  case  of  Another  object  of  my  invention  is  to  provide  28 
artificial  light,  the  power  cost  is  increased.  At  motion-picture  apparatus  in  which  the  source  of 
high  speeds  of  operation,  furthermore,  difficulty  light  is  obtained  from  successive  discharges  of  a 
.is  experienced  in  the  design  and  operation  of  condenser  through  a  luminescent  discharge  de- 
the  shutter  and  the  mechanism  for  moving  the  vice  or  devices  and  in  which  the  condenser  is 
30  him  In  the  case  of  the  projector,  the  time  of  disconnected  from  the  charging  source  prior  to  89 
exposure  may  be  relatively  long,  but  the  in-  -discharge. 

tensity  of  the  light  used  is  limited  by  the  in-  Further  objects  of  my  invention  will  become 
flammability  of  the  film;  and  the  intermittent  apparent  as  the  description  proceeds  and  the 
movement  of  the  film,  made  necessary  by  the  features  of  novelty  which  characterize  my  in- 
88  requirement  that  the  be  stationary  while  the  '  vention  will  be  pointed  out  in  the  claims  annexed  88 
light  is  being  projected  through  the  film,  im-  to  and  forming  a  part  of  this  specification, 
poses  stresses  on  the  film,  which  often  results  in  Hie  invention  will  now  be  described  in  con-, 
breakage.  nection  with  the  accompanying  drawings,  in 

I  purpose  to  eliminate  the  disadvantages  of  the  which  Fig.  1  is  a  diagrammatic  view  of  a  motion- 
40  motion-picture  apparatus  described  above  by  picture  camera  embodying  my  invention;  Fig.  2  49 
n<dng  an  intermittent  source  of  light  of  very  high  is  a  view  of  the  motion-picture  apparatus  shown 
intensity,  in  which  the  separate  flashes  of  light  in  Fig.  1  adapted  for  use  as  a  motion-picture 
last  only  for  the  time  during  which  exposure  of  projector;  Fig.  3  is  a  diagrammatic  view  of  a 

the  film  is  desired.  By  this  arrangement,  the  motion-picture  camera  embodying  a  modification 

43  exposure  may  be  made  very  short,  with  the  re-  of  my  invention ;  and  Fig.  4  is  a  fragmentary  view  49 
suit  th«t-  fh»  film  may  be  moved  continuously,  of  another  modification  of  my  invention. 

Neither  the  speed  at  which  the  film  is  moved  nor  m  the  form  of  my  Invention  illustrated  in  Fig. 

V  the  movement  of  the  object  to  be  photographed  1,  the  light  to  expose  the  film  is  obtained  from  a 

?  «>*«'’*«  the  cleampsa  of  the  picture.  In  the  case  luminescent  gaseous  electric  discharge  device 

.Hi  of  projection,  since  the  light  lasts  only  for  a  such  as  a  mercury  tube  2  provided  with  a  mer-  go 

jvery  short  time,  there  is  no  danger  of  igniting  cury-pool  cathode  4  and  an  anode  I.  The  tube 

W  film-  and  the  film  may  be  moved  contin-  2  is  of  the  type  described  in  the  said  application. 
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neck  (not  shown)  at  its  lower  end  to  permit  tilt- 
ins  the  tube  to  a  horizontal  position,  though  this 
Is  not  essential. 

An  external,  condenser  electrode  or  control 
6  grid  f M,  arranged  outside  of  the  mercury  vapor 

■  tube  2,  around  the  mercury  pool  4,  controls  the 
v  starting  instant  of  the  current  flow  through  the 

tube.  The  external,  condenser  electrode  109  may 
be  of  any  form,  such  as  a  wire-mesh  screen,  a 
wire  wound  around  the  tube  2,  or  a  metal  foil 
attached  to  the  surface  of  the  glass.  For  clear¬ 
ness,  however,  the  electrode  100  Is  shown  In  the 
drawings  as  slightly  separated  from  the  tube  2. 
The  external,  condenser  electrode  100  Is  placed 
where  the  operation  of  the  tube  2  Is  most  satis¬ 
factory.  Under  usual  conditions,  the  external 
electrode  100  is  most  effective  when  attached  to 

■  the  outside  of  tube,  opposite  the  meniscus  of  the 
mercury.  It  is  likewise  possible  to  employ  an  in- 

20  .teraal  electrode  or  control  grid,  suitably  placed 
with  respect  to  the  cathode  4.  Although  the 
operation  of  the  tube  is  satisfactory  when  the 
vacuum  is  as  close  to  perfect  as  it  is  possible  to 
get  it  by  present-day,  evacuation  methods,  the 
20  operation  is  likewise  satisfactory  when  a  small 
amount  of  gas,  such  as  neon,  helium,  argon,  air, 
etc.,  is  put  into  the  tube.  These  other  gases  cause 
-  modifications  in  the  color  of  the  light,  because 
the  characteristic  spectral  colors  of  the  gas  are 
90  radiated  when  a  surge  of  current  passes  through 
the  tube.  Other  substances,  such  as  sodium,  alu- . 
/  .  minimi,  barium,  iron,  etc.,  or  various  combina¬ 

tions  of  these,  might  also  be  employed  as  the 
cathode  at  the  bottom  of  the  tube.  . 

96  ■  The  cathode  4  and  the  anode  6  are  shown  re¬ 
spectively  connected  by  conductors  9  and  10  to 
a  main,  discharge  condenser  20  which,  when 
charged,  provides  the  source  of  energy  from 
which  surges  of  current  may  flow  through  the 
40  tube  2  to  produce  brief  flashes  of  light.  Both  the 
tube  2  and  the  main,  discharge  condenser  20  are 
connected,  by  the  conductors  0  and  19,  through 
an  impedance  95  (Fig.  1)  to  any  desired  source 
•  of  direct  current,  such  as  a  full-wave  rectifier 
46  12  (Fig.  1)  or  a  charged  condenser  110  (Fig.  3). 

.  The  condenser  25  may  be  part  of  the  source  of 
.  direct  current.  The  Impedance  95  is  usually  a 
combination  of  resistance  and  inductance.  The 
rectifier  19  is  conventional,  being  shown  as  com- 
50  prising  thermionic  or  gaseous-discharge,  recti¬ 
fier  tubes  20.  and  22,  connected  to  a  source  144 
of  alternating  current  by  a  transformer  140.  The 
negative  terminal  9  of  the  source  of  direct  cur- 
.  rent  is  at  the  midpoint  of  the  secondary  wind- 
55  lng  I4T  of  the  transformer;  and  the  positive  ter¬ 
minal^!  I  of  the  source  of  direct  current  is  con¬ 
nected  to  the  cathodes  of  the  rectifier  tubes  20 
and  22.  The  conductor  10  is  thus  connected  to 
the  positive  side  of  the  source  of  direct  current. 
4Q  Energy  to  charge  the  condenser  29  flows,  from 
'  the  source  of  direct  current,  through  the  imped¬ 
ance  95.  The  Impedance  95  is  shown  connected 
to  the  negative  terminal  9  although  it  is  obvious 


the  tube  2  to  become  conductive,  at  the  desired  r 
intervals,  I  prefer  to  connect  the  cathode  4  and 
the  external  electrode  or  control  grid- 100  of  the 
tube  2  to  tbf>  discharge  circuit  of  MwiMaw 
20  by  means  of  an  auxiliary  or  trip  circuit.  The  0 
connections  are  shown  effected  through  a  step-up 
transformer  90  and  as  comprising  a  condenser 
22  that  is  caused  to  discharge  suddenly  through 
the  primary  winding  90  of  the  transformer  90,  to 
produce  a  sudden,  high  voltage  at  the  electrode  10 
109,  thereby  initiating  the  discharge  of  the  con¬ 
denser  20  through  the  tube. 

The  condenser  22,  which  provides  the  initiat¬ 
ing  impulse  in  the  auxiliary  circuit,  is  charged, 
through  a  resistance  91.  from  any  suitable  source  16 
•  of  direct  current,  which  may  be  the  source  of 
direct  current  supply  for  the  condenser  29.  The 
resistance  21  is  continuously  connected-  to  the 
full-wave  rectifier  19.  The  condenser  22  is  con¬ 
nected  in  series  with  a  grid-controlled,  gaseous  20 
-rectifier  device,  such  as  a  thyratron  140,  and. the 
primary  20  of  the  transformer  29.  The  connec¬ 
tions  include  a  conductor  42.  leading  from  tire 
terminal  44  of  condenser  29,  to  the  cathode  49 
of  the  electron-discharge  device  140;  a  conduc-  26 
tor  41,  leading  from  the  anode  52  of  the  electron- 
discharge  device  140  to  the  primary  winding  90; 
and  the  conductors  29.  10  and  45  leading  from 
the  primary  winding  29  to  the  other  terminal 

49  of  the  condenser  29.  The  current  flowing  SO 
through  the  resistance  22  causes  a  voltage  drop 
through  the  resistance  21,  which  is  negative  with 
respect  to  the  cathode  42;  and,  since  the  grid  • 

50  is  connected  to  the  negative  end  of  the  re¬ 
sistance  21.  through  a  resistance  142,  the  grid  50 
is  normally  negative  with  respect  to  the  cathode 
49.  The  tube  140  is,  therefore,  normally  non- 
conductive.  preventing  discharge  of  the  condenser 
20  through  the  tube  140. 

To  render  the  discharge  device  140  conductive, 
a  switch,  having  a  stationary  brush  or  contact 
member  22  and  movable  contact  members  94,  is 
closed  to  connect  the  grid  59  to  the  positive  side 
of  the  source  of  direct  current,  at  the  conductor 
10,  and  by  way  of  the  conductor  29.  A  «n*n  trip  46 
condenser  59  is  arranged  in  the  circuit  between 
the  conductor  19  and  the  grid  59  And  is  quickly 
charged  after  the  contact  members  92  and  94  are 
dosed.  After  the  condenser  59  is  charged,  the 
grid  50  again  becomes  negative  with  respect  to  60 
the  cathode  49,  and  remains  negative  regardless 
of  the  time  that  the  contact  members  22  and  94 
remain  dosed.  Only  a  single  impulse  is  obtained 
at  each  closing  of  the  contact  members  92  and 
24.  After  the  contact  members  22  and  94  are  66 
dosed,  the  energy  in  the  condenser  22  is  suddenly 
discharged  through  the  primary  29  of  the  step- 
up  transformer  99,  thereby  magnetically  induc¬ 
ing  a  high  potential  quickly  upon  the  external 
electrode  100.  The  effect  of  this  quickly  applied,  60 
high  voltage  is  to  produce  a  source  of  electrons 
upon  the  mercury'  cathode  4,  rendering  the  tube 
2  conductive.  The  main  discharge  condenser  21 


35 


40 


that  the  impedance  may  be  connected  to  the  posi-  now  suddenly  discharges  its  energy  through  the 
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65  tive  terminal  II.'  With  this  circuit,  the  con¬ 
denser  29  is  continuously  charged  through  the 
impedance  25  and  is  ready,  at  all  times,  to  de¬ 
liver  a  surge  of  current  to  the  tube  2.  The  ca¬ 
pacity  of  the  condenser  25  may  be  adjusted  to 
70  vary  the  energy  available  for  discharge  through 
the  tube  2. 

The  voltage  to  which  the  condenser  25.  is 
'  charged  must  be  insufficient  to  cause  the  tube  2 
to  break  down  ^nd  become  conductive  without 
76  tbe-starting  pulse  of  potential.  In  order  to  cause 


tube  2  and  part  of  this  energy  is  transformed  into 
useful  light.  The  amount  of  energy  discharged 
through  the  tube  2  by  the  circuit  is  so  consider¬ 
able  that  the  flash  of  light  produced  by  the  re¬ 
sulting  arc  is  very  Intense  and  lasts  less  than  ten 
microseconds.  This  time  duration  is  short 
enough  to.  obtain  sharp,  dear  photographs  of 
moving  objects  and  for  taking  a  series  of  photo-, 
graphs  upon  a  continuously  moving  film 
blur.  The  duration  of  the  flash  depends  upon 
number  of  factors,  among  which  are  the 
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of  the  condenser  21  and  the  energy  stored  therein,  the  before-mentioned  stationary  brush  or  con- 


the  impedance  of  the  leads  t  and  It,  and  the  di¬ 
mensions  and  operating  temperature  of  the  tube 
2.  Not  only  is  the  light  of  high  intensity,  but  it 
5  is  easily  and  accurately  controlled  by  the  tube 
141  which  acts  also  to  amplify  small,  electrical 
impulses  for  starting  the  light  flashes  at  the 
desired  instant. 

The  arc  through  the  tube  2  is  not  maintained 
10  by  current  flowing  from  the  source  of  direct  cur¬ 
rent,  because  of  the  action  of  the  impedance  >5, 
which  limits  the  current  flow  to  such  an  extent 
that  the  tube  is  deionized  and  the  arc  is  extin¬ 
guished.  The  Inductance  of  the  impedance  SB  is 
15  helpful,  since  it  prevents  a  sudden  change  of  cur¬ 
rent  flowing  through  it  and  thereby  tends  to  delay 
the  flow  of  current  from  the  source  of  direct 
current  through  the  tube  2  until  the  tube  2  has 
deionized.  The  inductance  of  the  conductors  8 
20  and  II  is  also  helpful  in  extinguishing  the  arc 
through  the  tube  2.  The  Inductance  of  these 
conductors  is  preferably  proportioned  so  that  the 
circuit  through  the  conductors  8  and  18,  the  con¬ 
denser  28,  and  the  tube  2  is  oscillatory.  Since 
25  the  tube  2  has  rectifier  characteristics,  it  will  not 
conduct  current  in  the  reverse  direction.  When 
the  current  flowing  through  the  tube  2  becomes 
zero  at  the  end  of  the  first  half  cycle  of  the  dis¬ 
charge  from  the  condenser  28.  the  current  flow 
30  ceases.  At  this  instant,  the  condenser  28  is 
charged  In  the  direction  opposite  to  the  normal 
direction  and  is,  therefore,  not  able  to  send  cur¬ 
rent  through  the  tube  2,  or  otherwise  to  dis¬ 
charge.  regardless  of  the  condition  of  ionization 
35  of  the  tube  2  or  the  voltages  which  may  be  im¬ 
pressed  on. the  grid  108.  Due  to  the  Impedance 
88,  and  particularly  to  the  inductance  of  this  im¬ 
pedance,  charging  current  from  the  source  of 
direct  current,  which  would  tend  to  build  up  a 
40  normal  charge  on  the  condenser  26,  Is  delayed. 

This  delay  gives  the  tube  2  still  further  tim* 
to  de-ionlze  and  further  assists  in  obtaining  a 
sharp'  and  well  defined  flash  of  light  from  the 
tube  2.  By  having  the  discharge  circuit  for  the 
45  condenser  26  oscillatory.  It  is  possible  to  obtain 
a  shorter  flash  of  light  from  the  tube,  since  the 
duration  of  the  discharge  current  from  the  con¬ 
denser  26  is  determined  by  the  oscillation  fre¬ 
quency  of  the  current,  and  not  by  the  energy  In 
_  the  condenser,  as  would  be  the  case  with  a  non- 
osdllatory  discharge. 

Immediately  after  the  condenser  28  discharges, 
a  charging  current  flows  from  the  source  of 
direct  current,  through  the  condenser  28  and 
the  resistance  81.  This  current  causes  a  voltage 
°°  drop  across  the  resistance  81.  which  is  negative 
with  respect  to  the  cathode  48  and  Is  nearly  equal 
to  the  voltage  of  the  direct-current  supply  at  the 
first  instant,  but  becomes  smaller  as  the  con- 
denser  28  becomes  charged.  The  grid  80  is  thus 
60  caused  to  be  very  negative  with  respect  to  the 
cathode  48  and,  in  this  manner,  the  electron- 
discharge  device  140  is  prevented  from  starting 
when  the  anode  52  becomes  positive  with  respect 
„  to  the  cathode  48.  as  the  charge  on  the  con¬ 
denser  28  builds  up. 

The  illustrated  camera  76  can  be  used  for  tak¬ 
ing  pictures  of  rapidly  moving  objects  at  very 
high  speeds.  A  motor  70  drives  a  drum  72  which 
70  continuously  advances  a  band  of  film  74  within 
the  camera  76  behind  k  lens  79  provided  with  a 
member  78  that  operates  automatically  to  pre¬ 
vent  double  exposure  of  the  film.  The  motor 
also  rotates  a  commutator  of.  which  the  contact 
70  members  84  are  segments  and  on  which  bears 


tact  member  82.  The  contact  members  82 
84  control  the  timing  of  the  light  flashes;  as  ex¬ 
plained  above,  each  time  that  the  contact  mem¬ 
bers  82  and  24  close,  a  single  flft«h  of  light  is  5 
obtained  from  the  tube  2.  The  commutator  is 
usually  driven  so  that  a  separate  flash  is  obtained 
each  time  that  the  film  advances  one  frame  dis¬ 
tance,  in  order  that  the  pictures  shat]  be  properly 
.framed  for  subsequent  projection.  The  dura-  10 
tion  of  the  flash  of  light  from  the  tube  2  is  so 
short  (ten  microseconds  or  less)  .that  no  ap¬ 
preciable  blurring  of  the  image  on  the  film  oc¬ 
curs.  even  at  high,  film  speeds.  The  intensity 
of  the  light  is  such  that  adequate  exposures  are  15 
obtained  with  one  flash  of  light  from  the  tube 
2.  Due  to  the  simplification  of  the  camera,  be¬ 
cause  of  the  elimination  of  the  intermittent’ mo¬ 
tion  of  the  film,  the  number  of  pictures  per  sec¬ 
ond  may  be  very  great,  1000  or  more.  This  type  20 
of  photography  is  very  useful  in  the  study  of 
certain,  high-speed  phenomena,  such  as  a  rap¬ 
idly  moving,  valve  spring  80. 

One  characteristic  of  the  present  Invention  is 
that  the  light  produced  by  the  tube  2  may  be  25 
of  much  higher,  instantaneous  intensity  th<*n  is 
attainable  with  mercury  tubes  the  light  of  which 
is  continuous.  Instead  of  periodic.  If  the  tube 
were  subjected  continuously  to  current  flow,  such 
as  that  obtained  from  the  condenser  26,  it  would  SO 
become  destroyed.  It  is  found  that  the  light 
thus  periodically  emitted  by  the  high-current 
discharges  of  the  tube,  at  these  high  potentials, 
besides  being  of  higher  intensity,  has  a  much 
larger  proportion  of  components  from  the  green.  35 
yellow  and  the  red  portions  of  the  visible  spec¬ 
trum  than  is  the  case  with  the  ordinary  current 
discharges,  produced  with  mercury  tubes  as  nor¬ 
mally  operated.  This  light,  in  fact.  Is  such  as  to 
compare  very  favorably  with  natural,  white  light.  40 
The  ultra-violet  portion  of  the  spectrum  is  found 
to  have  many  additional  components  and  those 
of  the  lo-called  near,  ultra-violet  portion  of  the 
spectrum  are  very  actinic,  and  hence  suitable  for 
photographic  work.  45 

In  Pig.  2,  there  is  shown  an  arrangement  lor 
using  the. apparatus  shown  in  Figs.  1  and  3  to 
project  motion  pictures.  The  motor  70  drives  a 
sprocket  wheel  78  which  pulls  the  film,  from  a 
reel  81,  past  the  lens  79,  to  a  reel  82,  which  Is  50 
driven  by  any  suitable  means  (not  shown)  so  as 
to  wind  the  film  thereon.  The  tube  2  is  placed 
behind  the  film  and  a  condensing  lens  88  di¬ 
rects  the  light  through  the  continuously  mov¬ 
ing  film  74  and  the  lens  79.  The  contact  mem-  55 
bers  24  of  the  commutator  are  driven  by  the 
motor  70  past  the  stationary  contact  member 
32  to  control  the  flashing  of  the  tube  2,  so  that 
the  flash  occurs  when  each  picture  is  correctly 
framed  over  the  lens  79.  Since  the  flash  of  light  m 
is  so  short,  there;  is  no  blurring  of  the  projected 
image,  even  though  the  film  is  actually  moving 
continuously.  The  duration  of  the  flash  of  light 
may  be  so  short  that  the  film  does  not  move  an 
appreciable  distance  while  the  light  is  on. — say,  55 
a  distance  equal  to  one-thousandth  of  a  frame. 
The  projected  image  makes  an  Impression  on 
the  eye  which  lasts  until  the  next  flash  of  light, 
which  occurs  when  the  next-succeeding  portion 
of  the  film  is  correctly  framed  over  the  lens  79.  70 
The  electrical  control  circuits  Illustrated  and 
described  herein  make  it  posr'ble  to  control  ac¬ 
curately  the  exact  Instant  of  the  light  flash  by 
means  of  a  very  small  amount  of  power.  If  the 
contact  .brush  82  and  commutator  contact  mem-  75 
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ber  34  are  and  are  very  accurately  con¬ 

structed,  as  shown  dlagrammatically,  the  circuit 
will  be  tripped  at  exactly  the  right  Instant  cor¬ 
rectly  to  “frame”  the  picture  on  the  moving  film. 
5  The  Importance  of  accurate  flashing  of  the  inter¬ 
mittent  light  source  will  be  realized  when  the 
magnification  of  the  picture  on  the  screen  dur¬ 
ing  projection  is  calculated.  The  brushes  and 
the  commutator  would  become  pitted  in  case  any 
10  appreciable  current  were  required  to  flow  in  them 
resulting  eventually  in  Inaccurate  timing  of  the 
flashes  of  light.  In  the  circuits  illustrated  and 
described  herein,  the  current  requirements  are 
very  small  and  consist  of  brief  pulses  occurring 
15  at  the  instant  of  contact. 

Among  the  advantages  that  this  new  type  of 
projector  has  over  the  ordinary  projector  are, 
first,  the  absence  of  the  noise  from  the  intermit¬ 
tent  motion;  secondly,  the  decreased  wear  on  the 
20  film;  and  thirdly,  the  simplicity  of  construction. 

In  Pig.  3,  I  have  shown  a  modification,  of 
the  camera  illustrated  in  Pig.  1.  adapted  to  very 
high  speeds.  The  circuit  connections  are  the 
same  as  those  shown  in  Pig.  1,  except  for  modi- 
25  firaMnns  to  be  described  and  as  shown.  As  the 
energy  per  flash  through  the  tube  2  increases,  or 
as  the  rate  of  flashing  increases,  the  tube  2  in¬ 
creases  in  temperature.  This  increase  in  tem¬ 
perature  is  accompanied  by  a  relatively  greater 
30  intensity  of  light,  by  a  slower  deionization  time 
of  the  tube  after  each  flash,  and  by  the  require¬ 
ment  of  a  higher  operating  voltage.  The  slower 
deionization  time  of  the  tube  limits  the  recharg¬ 
ing  time  of  the  condenser  and  .thus  lengthens 
35  the  necessary  interval  between  flashes.  This  is 
one  of  the  limits  to  the  speed  at  which  the  cam¬ 
era  may  be  operated. 

To  overcome  the  difficulty  of  slow  deionization 
and,  at  the  same  time,  to  benefit  from  the  in- 
40  creased  intensity  of  light  obtained  from  a  hot 
tube  or  other  discharge  device  having  a  slow  de¬ 
ionization  time,  I  connect  in  series  with  the  tube 
2  a  tube  5,  and  proportion  the  tube  2  so  that 
it  shall  remain  cool  and  have  a  rapid  deioniza- 
45  tion  time  at  the  required  operating  speed,  and 
control  the  flow  of  current  through  the  hot 
tube  2  by  means  of  the  cool  tube  5.  The  tube 
g  has  electrodes  5a  and  5b,  but  needs  no  con¬ 
trol  electrode,  since  the  current  through  it  is 
50  controlled  by  the  tube  2.  The  tube  5  may  be 
any  gaseous,  electric-discharge  device,  such  as 
electrodes  spaced  in  air,  or  within  an  envelope. 
If  the  electrodes  are  within  an  envelope,  one  of 
the  electrodes  may  be  of  mercury,  or  both  may 
be  of  metal.  The  medium  confined  within  the 
envelope  may  be  a  gas  or  vapor  and  I  find  that 
•  the  gas  or  vapor  pressure  within  the  envelope 
may  be  substantial,  even  of  the  order  of  magni¬ 
tude  of  atmospheric  pressure,  without  affecting 
ao  very  satisfactory  operation  of  the  device.  The 
deionization  time  of  a  discharge  device  such  as 
shown  at  5  is  relatively  slow;  but,  since  it  is 
in  series  with  the  tube  2,  which  deionizes  very 
rapidly,  the  deionization  time  of  the  device  5 
gj  is  not  important,  as  the  deionization  of  the  tube 
2  interrupts  the  current. 

With  this  arrangement,  I  prefer  to  have  the 
circuit  including  the  condenser  25,  lead  10,  gase¬ 
ous  discharge  device  5,  mercury  tube  2  and  lead  8 
70  oscillatory.  As  the  tube  2  will  not  conduct  a 
reverse  current,  the  current  flow  through  the.  tube 
ceases  when  the  oscillatory  discharge  current 
from  the  condenser  28  becomes  zero.  At  this 
time,  as  the  condenser  28  is  charged  in  the  re- 
75  verse  direction,  it  can  not  discharge  through  the 


tube  2  and  the  discharge  device  8  until  charged 
in  the  normal  direction,  because  of  the  rectifier 
action  of  the  tube  2.  When  the  discharge  is 
oscillatory,  the  duration  of  the  surge  of  current 
through  the  discharge  devices  is  equal  to  the  fi 
duration  of  the  first  half-cycle  of  the  discharge. 

This  period  is  independent  of  the  energy  stored 
in  the  condenser  and  depends  only  on  the  con¬ 
stants  of  the  circuit.  It  is  much  shorter  than  the 
Interval  of  time  between  successive  flashes.  10 

In  order  to  allow  still  further  time  for  deioniza¬ 
tion.  I  provide  an  arrangement  for  charging  the 
condenser  26  in  which  the  condenser  is  charged 
just  before  the  desired  time  of  the.  flash,  and 
is  then  disconnected  from  the  charging  source  15 
before  the  time  of  the  flash.  With  this  arrange¬ 
ment.  there  is  no  chance  for  current  to  flow 
through  the  discharge  devices  until  the  charging 
source  of  voltage  is  again  connected  to  the  con¬ 
denser  26  to  charge  the  condenser.  For  instance.  20 
if  pictures  are  to  be  taken  at  the  rate  of  5,000 
per  second,  or  one  picture  every  200  microseconds, 

-and  the  duration  of  the  flash  is  1  microsecond.  It 
is  possible  to  allow  100  microseconds  or  more  for 
deionization  of  the  tube  2,  and  the  discharge  25 
device  5  need  never  be  completely  deionized.  The 
only  requirement  is  that  the  series  circuit,  which 
includes  the  tube  2  and  the  discharge  device  5, 
must  be  able  to  stand,  without  breakdown,  the 
voltage  across  the  condenser  26  when  the  con-  30 
denser  26  is  again  being  charged. 

In  the  arrangement  shown,  the  charged  con¬ 
denser  1 16  furnishes  the  source  of  direct  current 
for  charging  the  condenser  26.  The  condenser 
MO  is  continuously  charged,  through  a  resistance  35 
IN,  from  any  source  of  direct  current,  such  as 
the  before-described,  full-wave  rectifier  19.  The 
condenser  110  is  connected  to  the  condenser  26 
by  a  circuit  which  includes  an  inductance  113. 
connected  to  a  terminal  1 12  of  the  condenser  i  10,  80 
the  cathode  115  of  an  electron-discharge  device, 
such  as  a  thyratron  tube  114,  the  anode  M6  of 
the  electron-discharge  device  1 14,  the  condenser 
26,  and  the  conductor  10  leading  from  the  con¬ 
denser  26  to  the  other  terminal  i  18  of  the  con-  45 
denser  i  10.  The  grid  1 19  of  the  tube  1 14  is  con¬ 
nected  to  the  negative  end  of  the  resistor  Mi 
through  a  resistance  123  and  is,  therefore,  given 
a  negative  bias  with  respect  to  the  cathode  115 
when  current  flows  through  the  resistor.  A  bat-  50 
tery  I  f  7  may  be  used  to  increase  the  negative  bias 
of  the  grid  1 19.  The  tube  114  is,  therefore,  nor¬ 
mally  non-conductive  and  the  condenser  MO  is. 
therefore,  normally  disconnected  from  the  con¬ 
denser  26.  In  order  to  render  the  tube  1 14  con-  55  • 
ductive,  the  grid  119  is  connected  to  the  positive 
Side  of  the  source  of  direct  current  by  a  circuit 
Which  includes  a  resistance  124,  contact  members 
f 21  and  122,  a  conducting  shaft  130,  a  contact 
member  128,  a  conductor  125,  and  a  trip  con-  60 
denser  126.  At  the  first  Instant  of  closing  of 
the  contact  members  121  and  122.  the  condenser 
126  has  no  charge  and  the  resistances  124  and 
123  act  as  a  voltage  divider,  so  that  the  grid  i  19 
Is  at  a  positive  potential  sufficient  to  cause  the  65 
tube  1 14  to  become  conductive.  The  potential 
of  the  grid  M9  becomes  less  negative  with  respect 
to  the  cathode  and,  therefore,  causes  the  tube  1 14 
to  become  non-conductive  as  soon  as  the  plate 
current  becomes  zero.  The  time  that  the  tube  70 
M4  remains  conductive  is  not  dependent  upon 
the  time  that  the  contact  members  121  and  122 
remain  closed.  The  condenser  126  discharges 


through  a  shunt  resistance  127  when  the  contact 
members  111  and  122  are  open. 
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When  the  contact  members  111  and  111  are 
closed  and  the  tube  1 14  becomes  conductive,  the 
condenser  110,  which  is  kept  continuously 
charged,  is  connected  to  the  condenser  II.  Since 
the  condenser  18  is  connected  to  the  discharge 
device  I  and  the  tube  1,  the  condenser  I II  is  also 
connected  to  the  discharge  device  8  and  the  tube 
1.  In  order  to  retard  the  voltage  rise  across 
the  condenser  16,  the  discharge  device  5,  and  the 
1q  tube  1,  the  Impedance  IIS,  comprising  combina¬ 
tion  of  inductance  and  resistance,  is  connected 
in  series  with  the  condenser  .110  and  the  con¬ 
denser  16.  The  inductance  of  the  Impedance  1 13 
prevents  a  sudden  initial  rush  of  current  through 
lx  the  tube  114,  or  through  any  switch  which  may 
be  used  in  place  of  the  tube  114.  The  induct¬ 
ance  and  capacity  mentioned  above  form  an 
oscillatory  circuit  which  is  needed  in  order  to 
bring  the  plate  current  of  the  thyratron  to  zero, 
20  so  that  the  grid  may  gain  control.  In  an  oscil¬ 
latory  circuit  of  this  type,  the  condenser  16  is 
charged  to  a  higher  potential  than  the  supply  of 
.direct  current  at  the  time  when  the  current  be¬ 
comes  zero.  The  efficiency  of  charging  the  con- 
25  denser  is  also  increased.  As  energy  is  trans¬ 
ferred  from  the  condenser  1 1 0  to  the  condenser 
10,  the  potential  of  the  cathode  115  becomes 
more  positive  relative  to  the  terminal  8  of  the 
source  of  direct  current.  The  grid  119,  there- 
30  fore,  becomes  more  negative  with  respect  to  the 
cathode  115,  and  the  deionization  of  the  tube 
1 14  is  assisted.  When  the  tube  1 14  is  deionized, 
the  condenser  16  is  effectively  disconnected  from 
the  condenser  110. 

35  The  movable  contact  members  121  are  pref¬ 
erably  the  segments  of  a  commutator  120,  which 
is  mounted  on  a  shaft  130,  driven  by  the  motor 
70.  The  contact  members  111  are  all  connected 
to  the  shaft  130,  and  a  brush  128,  which  bears 
40  on  the  shaft  130,  completes  the  circuit  from  the 
contact  members  111  to  the  conductor  126.  An 
Insulating  member  129  insulates  the  shaft  130 
from  the  rest  of  the  motor  TO.  The  commutator 
120  is  placed  so  that  the  contact  members  121 
45  and  111  shall  have  become  closed  and  opened 
before  the  contact  members  32  and  34  close,  to 
cause  the  condenser  20  to  discharge  through  the 
circuit  including  the  tube  2  and  the  discharge 
device  5,  in  the  manner  described  in  connection 
50  with  Pig.  1. 

Even  after  current  flow  has  ceased  in  the 
primary  winding  30,  however,  an  oscillatory  cur¬ 
rent  may  continue  to  flow  in  the  secondary  wind- 
.  lng  29,  and  thus  produce  voltages  on  the  electrode 
55  100  sufficient  to  cause  the  tube  2  to  become  con¬ 
ductive,  or  to  delay  the  deionization  of  the  tube 
2.  In  order  to  prevent  thu  oscillatory  current 
in  the  winding  29, 1  have  connected  a  resistance 
132  and  an  inductance  131  across  the  secondary 
00  winding  29,  of  values  such  that  the  surge  of 
current  through  the  winding  29  is  damped. 
Other  arrangements  for  providing  a  damped, 
secondary  winding  may  also  be  used,  such  as 
varying  the  constants  of  the  winding  29  itself. 
05  By’  the  use-  of  the  damped  transformer  for  im¬ 
pressing  the  starting  voltage  on  the  grid  100,  it 
is  possible  to  use  a  surge  from  a  low-voltage  1 
source,  such  as  the  condenser  28,  in  the  primary 
winding  36  and  to  obtain  a  single,  corresponding 
70  surge  in  the  secondary  winding  29  of  sufficient 
voltage  to  cause  the  tube  2  to  become  con¬ 
ductive. 

In  the  operation  of  the  camera  shown  in  Fig.  3, 
just  prior  to  the  closing  of  the  contact  members 
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disconnected  from  the  rectifier  10,  the  con¬ 
denser  28  is  charged,  the  tubes  140  and  2  are 
non-conductive,  and  the  film  74  is  not  accurately 
framed  behind  the  lens  79. 

As  soon  as  film  74  is  accurately  framed  behind  5 
the  lens  79,  the  contact  members  32  and  34  are 
closed,  connecting  the  grid  50  to  the  positive 
conductor  10  and  rendering  the  tube  140  con¬ 
ductive.  The  energy  in  the  condenser  28  im¬ 
mediately  discharges,  causing  a  surge  of  current  10 
to  flow  through  the  primary  winding  36  and  a  ' 
corresponding  surge  to  be  magnetically  induced 
in  the  secondary  winding  29.  The  surge  of  cur¬ 
rent  in  the  secondary  winding  29  causes  the  tube 
2  to  become  conductive,  and  the  condenser  20  15 
discharges  through  the  oscillatory  circuit  in¬ 
cluding  the  tube  2  and  the  discharge  device  5, 
producing  a  flash  of  light.  At  the  end  of  the 
first  half-cycle  of  the  oscillation,  current  flow 
from  the  condenser  26  ceases  and  since,  at  20 
instant,  the  condenser  26  is  charged  in  the  re- 
.  verse  direction,  no  further  current  flow  is  pos¬ 
sible.  As  the  secondary  winding  29  is  damped, 
only  a  single  surge  appears  in  the  winding  29 
at  each  closi&g  of  contact  members  32  and  34. 

As  explained  in  connection  with  Fig.  1,  as  soon 
as  the  condenser  28  discharges,  the  cathode  40 
becomes  more  positive  and,  since  the  condenser 
59  has,  by  this  time,  become  charged,  the  grid  60 
returns  to  its  negative  potential.  The  negative  30 
bias  of  the  grid  50  is  sufficient  to  cause  the  tube 
140  to  become  non-conductive,  and  further 
surges  from  the  condenser  28  are  not  possible 
until  the  contact  members  32  and  34  are  again 
closed.  .  ■  35 

The  condenser  26  remains  disconnected  from 
its  charging  source  and  the  condenser  1 10  until 
after  the  tube  2  has  become  deionized.  At  some 
time  after  the  tube  2  has  become  deionized,  the 
contact  members  121  and  122  become  closed,  40 
causing  the  tube  1 14  to  become  conductive  and, 
thereby,  causing  the  condenser  26  to  become 
charged  from  the  condenser  110.  After  the 
condenser  24  is  charged,  the  tube  1 14  becomes 
non-conductive  and  the  condenser  26  becomes  45 
effectively  isolated  from  the  charging  source. 

The  condenser  28  has  been  charged  through  the 
resistance  31  Which,  as  before  stated,  is  continu¬ 
ously  connected  to  the  full-wave  rectifier  19. 

The  system  is  therefore  now  ready  to  deliver  50 
another  surge  of  current  to  the  tube  2  and  the 
discharge  device  5.  This  surge  will  not  occur 
until  the  contact  members  121  and  122  have 
become  opened  and  the  contact  members  32  and 
34  have  again  become  closed. 

In  connection  with  the  description  of  Figs.  1 
and  3,  I  have  discussed  the  beneficial  effects  of 
an  inductance  placed  between  the  charging 
source  and  the  condenser  26.  In  Fig.  4,  there  is 
shown  a  fragmentary  view  of  a  portion  of  a  modi¬ 
fication  which  is  identical  with  the  circuit  of  Fig. 

1  to  the  right  of  the  condenser  26.  In  this  ar¬ 
rangement,  the  condenser  26  is  connected  to  the 
charging  source,  such  as  the  rectifier  1 9,  through 
an  inductance  150  in  series  with  an  impedance  55 
which  decreases  with  increasing  current,  such 
as  a  gaseous-discharge  device  151,  the  latter  be¬ 
ing  preferably  arranged  between  condenser  26 
and  the  inductance  150.  As  long  as  the  con¬ 
denser  26  is  charged,  no  voltage  exists  across  the  70 
inductance  158  and  the  discharge  device  151. 

As  soon  as  the  condenser  26  dischargee,  a  volt¬ 
age  is  impressed  across  the  inductance  150  and 
the  discharge  device  151.  The  inductance  150 
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the  greater  part  of  this  voltage.  At  low  voltages, 
the  Impedance  of  the  discharge  device  181  is 
high.  Since  the  condenser  28  Is  connected  to  the 
tube  2.  or  the  tubes  2  and  5,  the  tubes  have  only 
5  to  withstand  the  voltage  across  the  condenser  26 
and  do  not  have  to  withstand  the  full  charging 
voltage.  As  the  flux  builds  up  In  the  Inductance 
181,  the  voltage  drop  across  the  discharge  device 
181  Increases,  the  Impedance  of  the  discharge 
10  device  f 8f  decreases,  and  the  current  flow  In¬ 
creases.  This  arrangement  has  a  tendency  to 
retard  the  charging  of  the  condenser  26,  at  first, 
and  to  charge  the  condenser  26  with  Increasing 
rapidity  as  time  goes  on.  By  this  arrangement, 
15  it  Is  possible  to  'retard  the  voltage  rise  of  the 
condenser  26,  and  thereby  to  allow  the  tube  2 
further  time  for  deionization. 

Except  for  the  arrangement  for  charging  the 
26,  the  operation  of  the  apparatus 
20  shown  In  Fig.  4  is  identical  with  that  shown  In  . 
Fig.  1. 

In  the  accompanying  claims,  the  word  “prede¬ 
termined”  Is  to  be  understood  as  referring  to  any 
standard,  whether  Variable  or  fixed. 

25  Further  modifications  will  occur  to  persons 
skilled  In  the  art,  and  all  such  are  considered  to 
fall  within  the  spirit  and  scope  of  the  invention, 
as  deflnpd  In  the  appended  claims. 

What  Is  claimed  Is: 

80  1.  Motion-picture  apparatus  comprising  a 

iiimirwsrpnt-riischargft  device,  a  circuit  including 
means  for  storing  electric  energy  and  said 
luminescent-discharge  device,  and  means  for 
subjecting  successive  portions  of  a  film  to  flashes 
85  of  light  from  the  luminescent-discharge  device, 
said  means  having  means  Including  a  grid-con¬ 
trolled  electron-discharge  device  for  causing  a 
surge  of  current  to  flow  in  said  circuit  at  suc¬ 
cessive  Intervals. 

40  2.  Motion-picture'  apparatus  comprising  a 

luminescent-discharge  device,  a  circuit  Including 
means  for  storing  electric  energy  and  said 
luminescent-discharge  device,  and  means  for 
subjecting  successive  portions  of  a  film  to  flashes 
45  of  light  from  the  luminescent-discharge  device, 
said  means  having  means  Including  a  grid-con¬ 
trolled  electron-discharge  device  in  said  circuit 
for  causing  a  surge  of  current  to  flow  in  said  cir¬ 
cuit  "at  successive  intervals. 

50  3.  Motion-picture  apparatus  comprising  a  dis¬ 

charge  device  having  relatively  quick  deioniza¬ 
tion  time,  a  discharge  device  having  relatively 
slow  deionization  time,  a  condenser,  a  circuit 
iwfiiiritag  said  condenser  and  said  discharge  tie- 
55  vices,  and  means  for  subjecting  successive  por¬ 
tions  of  a  fflm  to  flashes  of  light  from  the  lum¬ 
inescent-discharge  device,  said  means  including 
a  grid-controlled  electric-discharge  device  for 
causing  a  surge  of  current  to  flow  through  said 
60  condenser  and  said  discharge  devices  at  suc¬ 
cessive  intervals. 

4.  Motion-picture  apparatus  comprising  a  dis¬ 
charge  device  having  relatively  quick  deionization 
time,  a  discharge  device  having  relatively  slow 

65  deionisation  time,  and  means  for  subjecting  suc¬ 
cessive  portions  of  a  film  to  flashes  cf  light  from 
the  hirninMwwit-HiKehargi*  device,  said  means  in¬ 
cluding  a  grid-controlled  electric-discharge  de¬ 
vice  for  causing  a  surge  of  current  to  flow  through 
70  discharge  devices  at  successive  intervals. 

5.  Motion-picture  apparatus  comprising  a  lumi¬ 
nescent-discharge  device.  a  rectifier  tube,  an  os¬ 
cillatory  series  circuit  connecting  said  discharge 
device  and  said  rectifier  tube,  and  means  sub- 

T5  jectlpg  successive  portions  of  a  film  to  flashes  of 


light  from  the  luminescent-discharge  device,  said 
means  including  means  for  causing  a  surge  of 
current  to  flow  in  said  circuit  at  successive  inter¬ 
vals. 

6.  Motion-picture  apparatus  comprising  a  lu-  $ 
minescent-discharge  device,  a  condenser,  a  recti¬ 
fier  tube,  an  oscillatory,  discharge  circuit  includ¬ 
ing  said  condenser,  said  luminescent-discharge 
device  and  said  rectifier  tube,  an  impedance, 
means  for  charging  said  condenser  through  the  10 
impedance,  and  means  for  subjecting  successive 
portions  of  a  film  to  a  separate  flash  of  light,  said 
means  including  means  for  causing  said  con¬ 
denser  to  discharge  through  said  rectifier  tube 

at  successive  intervals.  25 

7.  Motion-picture  apparatus  comprising  a  con¬ 
denser,  a  mercury-pool  tube  having  a  control 
grid,  a  discharge  circuit  connecting  said  con¬ 
denser  and  said  tube,  means  for  charging  said 
condenser,  a  transformer  having  a  primary  wind-  20 
ing  and  a  damped  secondary  winding  connected 

to  said  grid,  and  means  for  subjecting  successive 
portions  of  a  film  to  a  separate  flash  of  light,  said 
means  Including  means  for  causing  a  surge  of 
current  to  flow  through  the  primary  winding  at  25 
successive  intervals. 

8.  Motion-picture  apparatus  comprising  a  con¬ 

denser,  a  mercury-pool  tube  having  a  control  grid, 
a  circuit  including  said  condenser  and  said  tube, 
and  means  for  subjecting  successive  portions  of  30 
a  film  to  a  separate  flash  of  light,  said  means 
including  an  auxiliary  circuit  connected  to  said 
control  grid  for  causing  a  surge  of  current  to 
flow  through  said  condenser  and  said  tube  at 
successive  intervals.  35 

9.  Motion-picture  apparatus  comprising  a 
mercury-pool  tube  having  a  control  grid,  a  cir¬ 
cuit  Including  said  tube,  and  nwnns  for  subject¬ 
ing  successive  portions  of  a  film  to  a  separate  * 
flash  of  light,  said  means  Including  an  auxiliary  40 
circuit  connected  to  said  control  grid  for  caus¬ 
ing  a  surge  of  current  to  flow  through  said  tube 

at  successive  Intervals. 

10.  Motion-picture  apparatus  comprising  a 
condenser,  a  gaseous,  electric-discharge  device  45 
having  a. control  grid,  a  discharge  circuit  con¬ 
necting  said  condenser  and  said  device,  means  for 
charging  said  condenser,  a  transformer  having  a 
primary  winding  and  a  damped  secondary  wind¬ 
ing  connected  to  said  grid,  and  means  for  sub-  qq 
jecting  successive  portions  of  a  flim  to  a  sepa¬ 
rate  flash  of  light,  said  means  including  means 
for  causing  a  surge  of  current  to  flow  through 
the  primary  winding  at  successive  intervals. 

11.  Motion-picture  apparatus  comprising  a  55 

condenser,  a  gaseous,  electric-discharge  device 
having  a  control  grid,  a  source  of  energy,  a  series 
circuit  including  said  condenser,  said  source  of 
energy  and  said  gaseous,  discharge  device,  and 
means  for  subjecting  successive  portions  of  a  go 
film  to  a  separate  flash  of  light,  said  means  in¬ 
cluding  means  connected  to  said  control  grid  for 
causing  a  surge  of  current  to  flow  simultaneously 
from  said  source  of  energy  through  said  con¬ 
denser  and  said  device.  .  r!4  w 

12.  Motion-picture  apparatus  comprising  a 
condenser,  a  gaseous,  electric-discharge  device 
having  a  control  grid,  a  source  of  energy,  a  series 
circuit  Including  said  condenser,  said  source  of 
energy,  and  said  gaseous,  discharge  device,  an 
auxiliary  circuit  connected  to  said  control  grid 
having  a  condenser,  and  means  for  subjecting 
successive  portions  of  a  film  to  a  separate  flash 

of  light,  said  means  including  means  for  causing  7S 
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a  surge  of  current  to  flow  in  said  auxiliary  cir¬ 
cuit  to  said  control  ,  grid. 

13.  Motion-picture  apparatus  comprising  a 
condenser,  a  gaseous,  electric-discharge  device 

6  having  a  control  grid,  a  source  of  energy,  a  series 
circuit  including  said  condenser,  said  source  of 
energy  and  said  gaseous,  discharge  device,  a  grid- 
controlled.  electron-discharge  device,  an  auxil¬ 
iary  circuit  connected  to  said  control  grid  and 
10  having  the  grid-controlled,  electron-discharge 
device  therein,  and  means  for  subjecting  succes¬ 
sive  portions  of  a  film  to  a  separate  flash  of  light, 
said  means  including  means  dependent  upon  said 
grid-controlled,  electron-discharge  device  for 
16  causing  a  surge  of  current  to  flow  in  said  auxiliary 
circuit  to  said  control  grid. 

14.  Apparatus  for  talcing  a  series  of  pictures 
upon  a  continuously-moving  strip  of  film  with  a 
known  interval  of  time  between  exposures  com- 

20  prising  a  camera  in  which  a  strip  of  film  is  driven 
at  constant  speed,  an  electrical  source  of  inter¬ 
mittent  light  capable  of  producing  flashes  of  light 
shorter  than  one  hundred-thousandth  of  a  sec¬ 
ond  in  duration,  a  commutator  operable  in  syn- 
86  chronism  with  the  film-driving  means,  means 
controlled  by  the  commutator  for  producing  elec¬ 
trical  impulses  at  accurately-spaced  intervals  of 
time,  and  an  electrical  amplifying  circuit  to  con¬ 
trol  the  flashing  interval  of  the  source  of  light 
80  from  the  electrical  Impulses. 

15.  Motion-picture  apparatus  comprising  a 
camera  for  moving  a  strip  of  motion-picture 
film  at  a  constant  velocity,  a  mercury-arc  tube 
to  produce  light  for  exposing  pictures  upon  the 

36  film  by  reflected  or  transmitted  light,  an  elec¬ 
trical  circuit  consisting  of  a  source  of  direct- 
current  power,  a  condenser  in  which  electrical 
charge  is  accumulated  in  order  to  be  suddenly 
discharged  directly  through  the  mercury  lamp, 
40  an  Impedance  to  connect  the  condenser  to  the 
power  supply,  an  electrical  circuit  to  amplify  im¬ 
pulses  in  order  to  start  the  condenser  discharge 
through  the  mercury  lamp  at  the  desired  in¬ 
stant,  and  a  commutator  or  contactor  with  a  set 
46  of  brushes  for  closing  an  electrical  circuit  to 
produce  a  series  of  impulses  at  Intervals  of  time 
corresponding  to  the  time  for  each  frame  of  the 
motion-picture  film  to  pass  the  gate  in  the 
'  *  camera. 

60  16.  Motion-picture  apparatus  comprising  a 

camera  for  moving  a  strip  of  motion-picture  film 
at  a  constant  speed,  a  commutator-and-brush 
arrangement  driven  by  the  film-driving  mecha¬ 
nism  for  producing  electrical  Impulses  at  the 
66  Instants  corresponding  to  those  when  the  film  is 
in  the  proper  position  over  the  gate,  a  source  of 
intermittent  light  having  a  duration  of  less  than 
one  hundred-thousandth  of  a  second  for  each 
flash  and  a  high  Instantaneous  Intensity,  a  second 
60  commutator  and  brush  arrangement  also  con¬ 
nected  to  the  film-driving  mechanism  but  ad¬ 
justed  to  produce  electrical  impulses  at  intervals 
of  time  between  those  of  the  first  commutator, 
an  electrical  circuit  for  charging  the  light-pro- 
66  dudng  electrical  device  at  the  intervals  of  time 
corresponding  to  the  impulses  produced  by  the 
second  commutator,  and  an  electrical  circuit  for 
discharging  the  electrical  device  and  thus  pro¬ 
ducing  flashes  of  light  at  intervals  of  time  cor- 
70  responding  to  impulses  produced  by  the  first 
commutator. 

17.  A  motion-picture  camera  comprising  a 
luminescent-discharge  device,  a  condenser  con¬ 
nected  directly  across  said  device  and  contlnu- 
;  ously  chrjrged  tragi  u  .source  of  power,  and  means 
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for  exposing  successive  portions  of  a  by 
flashes  Of  light  from  the 
device,  said  means  Including  a  grid-controlled 
electric-discharge  device  for  causing  a  surge  of 
current  to  flow  simultaneously  from  said  source  6 
of  power  through  said  condenser  and  said  lumi¬ 
nescent-discharge  device  at  predetermined  in¬ 
tervals. 

18.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be-  io 
hind  the  lens,  a  luminescent-discharge  device,  a 
condenser,  means  for  charging  the  condenser, 
means  comprising  an  amplifier  for  causing  the 
condenser  to  discharge  intermittently  through 
the  luminescent-discharge  device  to  produce  i& 
intermittent  flashes  of  light  to  which  successively 

to  subject  successive  portions  of  the  film  as  the 
said  successive  portions  become  framed  behind 
the  lens,  and  means  for  synchronizing  the  flashes 
of  light  with  the  feeding  means  to  cause  the  go 
flashes  of  light  to  occur  successively  at  moments 
when  the  said  successive  portions  of  the  flim  are 
successively  framed  behind  the  lens. 

19.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be-  gg 
hind  the  lens,  a  luminescent-discharge  device,  a 
condenser,  means  for  charging  the  condenser 
from  a  source  of  power,  means  connecting  the 
condenser  and  the  source  of  power  to  the  lumi¬ 
nescent-discharge  device,  means  comprising  an  30 
auxiliary,  trigger  circuit  for  causing  a  surge  of 
current  simultaneously  to  flow  intermittently 
from  the  source  of  power  through  the  condenser 
and  the  luminescent-discharge  device  to  produce 
intermittent  flashes  of  light  to  which  successively  35 
to  subject  successive  portions  of  the  film  as  the 
said  successive  portions  become  framed  behind 
the  lens,  and  means  for  synchronizing  the  flashes 

of  light  with  the  feeding  means  to  cause  the 
flashes  of  light  to  occur  successively  at  moments  40 
when  the  said  successive  portions  of  the  film  are 
successively  framed  behind  the  lens. 

20.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  flim  be¬ 
hind  the  lens,  a  luminescent-discharge  device,  a  ^ 
condenser,  an  impedance,  means  for  connecting 
the  condenser  through  the  impedance  to  a  source 

of  direct  current  to  charge  the  condenser,  means 
comprising  an  amplifier  for  wmrfng  the  con¬ 
denser  to  discharge  intermittently  through  the  M 
luminescent-discharge  device  to  produce  inter-  90 
mlttent  flashes  of  light  to  which  successively  to 
subject  successive  portions  of  the  fli™  as  the  said 
successive  portions  become  framed  behind  the 
lens,  and  means  for  synchronizing  the  flashes  of  „ 
light  with  the  feeding  means  to  cause  the  flashes  66 
of  light  to  occur  successively  at  moments  when 
the  said  successive  portions  of  the  film  are  suc¬ 
cessively  framed  behind  the  lens. 

21.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be-  60 
hind  the  lens,  a  luminescent-discharge  device,  a 
condenser,  means  for  connecting  the  condenser 

to  a  source  of  power  to  charge  the  condenser, 
means  comprising  an  amplifier  for  causing  the  ^ 
condenser  to  discharge  intermittently  through 
the  luminescent-discharge  device  to  produce  in¬ 
termittent  flashes  of  light  to  which  successively 
to  subject  successive  portions  of  the  film  as  the 
said  successive  portions  become  framed  behind  70 
the  lens,  means  for  synchronizing  the  flashes  of 
light  with  the  feeding  means  to  cause  the  flashes 
of  light  to  occur  successively  at  moments  when 
the  said  successive  portions  of  the  film  are  suc- 
cesstvely  framed  behftm  the  1pns.  and  me*"*  for  n 
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successively  disconnecting  the  condenser  from 
the  source  of  power  during  and  subsequent  to  the 
successive  discharges. 

22.  Motion-picture  apparatus  comprising  a 
5  lens,  means  for  continuously  feeding  a  film  be¬ 
hind  the  lens,  a  luminescent-discharge  device,  a 
condenser,  a  second  discharge  device,  means  for 
connecting  the  condenser  through  the  second 
discharge  device  to  a  source  of  direct  current  to 

10  charge  the  condenser,  means  for  causing  the 
condenser  to  discharge  intermittently  through 
the  luminescent- discharge  device  to  produce  in¬ 
termittent  flashes  of  light  to  which  successively 
to  subject  successive  portions  of  the  film  as  the 
lg  said  successive  portions  become  framed  behind 
the  lens,  and  means  for  synchronizing  the  flashes 
of  light  with  the  feeding  means  to  cause  the 
flashes  of  light  to  occur  successively  at  moments 
when  the  said  successive  portions  of  the  film  are 
80  successively  framed  behind  the  lens. 

23.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be¬ 
hind  the  lens,  a  luminescent-discharge  device,  a 
condenser,  a  second  discharge  device  having  a 

20  control  grid,  means  for  connecting  the  condenser 
through  the  second  discharge  device  to  a  source 
of  power  to  charge  the  condenser,  and  means 
comprising  the  control  grid  for  successively  dis¬ 
connecting  the  condenser  from  the  source  of 
30  power  during  and  subsequent  to  the  successive 
discharges. 

24.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be¬ 
hind  the  lens,  a  luminescent-discharge  device,  a 

30  condenser,  a  second  discharge  device  having  a 
control  grid,  a  charged  condenser,  means  for 
r-onn «vting  first-named  condenser  through  the 

second  discharge  device  to  the  charged  condenser 
to  charge  the  first-named  condenser,  means  for 
40  causing  the  condenser  to  discharge  intermittently 
through  the  luminescent-discharge  device  to  pro¬ 
duce  intermittent  flashes  of  light  to  which  suc¬ 
cessively  to  subject  successive  portions  of  the  film 
.as  the  said  successive  portions  become  framed 
4g  behind  the  lens,  means  for  synchronizing  the 
flashes  of  light  with  the  feeding  means  to  cause 
the  of  light  to  occur  successively  at  mo¬ 

ments  when  the  said  successive  portions  of  the 
are  successively  framed  behind  the  lens,  and 
00  means  comprising  the  control  grid  for  succes¬ 
sively  rfiaffftntwfltiwg  the  condenser  from  the 
source  of  power  during  and  subsequent  to  the 
successive  discharges. 

25.  Motion-picture  apparatus  comprising  a 
00  camera  provided  with  a  lens,  means  for  contin¬ 
uously  feeding  a  film  behind  the  lens  at  relatively 
high  speed,  a  luminescent-discharge  device,  a 
condenser,  means  for  charging  the  condenser, 

comprising  an  amplifier  for  causing  the 
04  condenser  to  discharge  intermittently  through 
the  luminescent-discharge  device  during  times 
lev  than  ten  microseconds  in  duration  to  pro¬ 
duce  intermittent  flashes  of  light  having  an  in¬ 
stantaneous  intensity  sufficiently  high  to  expose 
00  fay  reflected  light  during  the  said  times  succes¬ 
sive  portions  of  the  film  through  the  lend  as  the 
said  successive  portions  become  framed  behind 
the  lens,  and  means  for  synchronising  the  flashes 
of  light  with  the  feeding  means  to  cause  the 
70  riaqhea  of  light  to  occur  successively  at  momenta 
When  the  said  successive  portions  of  the  film  are 
successively  framed  behind  the  lens. 

26.  Motion-picture  apparatus  comprising  a 
camera  provided  with  a  lens,  means  for  contin- 

_M_maaIy  feeding  a  film  behind  the  lens  at  relatively 


high  speed,  a  luminescent-discharge  device,  a 
condenser,  means  for  charging  the  condenser, 
means  comprising  an  amplifier  for  causing  the 
condenser  to  discharge  intermittently  through 
the  luminescent-discharge  device  to  produce  in-  5 
termlttent  flashes  of  light  having  an  instantane¬ 
ous  Intensity  sufficiently  high  to  expose  by  re¬ 
flected  light  without  blur  successive  portions  of 
the  mm  through  the  lens  as  the  said  successive 
portions-  become  framed  behind  the  lens,  and  10 
means  for  synchronising  the  flashes  of  light  with 
the  feeding  means  to  cause  the  flashes  of  light 
to  occur  successively  at  moments  when  the  said 
successive  portions  of  the  film  are  successively  . 
framed  behind  the  lens.  15 

27.  Apparatus  of  the  character  described  com¬ 
prising  a  camera,  means  for  driving  a  film  through 
the  camera,  means  for  illuminating  an  object 
outside  of  the  camera,  and  means  whereby  light 
rays  are  caused  to  travel  from  the  illuminated  20 
object  into  the  camera  and  to  the  film,  the  illu¬ 
minating  means  comprising  a  gaseous-discharge 
lamp,  means  for  causing  the  lamp  to  flash  peri¬ 
odically.  and  means  for  synchronizing  the  flashes 
with  the  travel  of  the  film  in  the  camera,  the  25 
synchronizing  means  comprising  a  grid-controlled 
gaseous-discharge  device  for  controlling  the  gase¬ 
ous-discharge  lamp  and  a  contactor  operating  In 
synchronism  with  the  film-driving  means  for 
controlling  the  grid  of  the  grid-controlled  gase-  30 
ous -discharge  device. 

26.  Apparatus  of  the  character  described  com. 
prising  a  camera,  means  for  driving  a  film  through 
the  camera,  means  for  illuminating  an  object 
outside  of  the  camera,  and  means  whereby  light  35 
rays  are  caused  to  travel  from  the  illuminated 
object  into  the  camera  and  to  the  film,  the  illumi¬ 
nating  means  comprising  a  gaseous-discharge 
lamp,  means  for  causing  the  lamp  to  flash  peri¬ 
odically,  and  means  for  synchronizing  the  flashes  40 
with  the  travel  of  the  film  in  the  camera,  the 
synchronizing  momw  comprising  a  vacuum  tube 
for  controlling  the  gaseous-discharge  lamp. 

29.  Motion-picture  apparatus  comprising  a 
lens,  immw  for  continuously  feeding  a  film  be-  45 
hind  the  lens,  a  luminescent-discharge  device, 
means  comprising  a  grid-controlled,  gaseous-dis¬ 
charge  device  for  producing  in  the  luminescent- 
discharge  device  intermittent  flashes  of  light  to . 
which  successively  to  subject  successive  portions  M 
of  tile  as  the  said  successive  portions  become 
framed  behind  the  lens,  and  means  for  synchro¬ 
nising  the  daub**  of  light  with  the  feeding  means 

to  cause  the  fl«M*h^*  of  light  to  occur  successively 
at  moments  when  the  said  successive  portions  of  M 
the  film  are  successively  framed  behind  the  lens, 

30.  Motian-pictuie  apparatus  comprising  „  a 
lens,  means  for  continuously  feeding  a  film  behind 
the  lens,  a  luminescent-discharge  device,  means 
comprising  an  ynpimor  for  producing  in  the  ^ 
i^nwitiaaff»nt-dif»h^rg»  device  intermittent  flashes 

of  light  to  which  successively  to  subject  successive 
portions  of  the  film  as  the  said  successive  portions 
become  framed  behind  the  lens,  and  means  for 
synchronising  the  fio*h«w  of  light  with  the  feed-  05 
ing  "wm  to  cause  the  flashes  of  light  to  occur 
successively  at  moments  when  the  said  successive 
portions  of  the  film  are  successively  framed  be¬ 
hind  the  lent. 

31.  Motion-picture  apparatus  comprising  a  70 
lens,  means  far  continuously  feeding  a  film  'Be¬ 
hind  the  lens,  a  luminescent-discharge  device, 
means  comprising  an  oscillator  for  producing  in 
th*  hanlnescent  discharge  device  intermittent 

flashes  of  to  which  successively  to  subject  75 
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successive  portions  of  the  film  u  the  succes¬ 
sive  portions  become  framed  behind  the  lens, 
and  means  for  synchronizing  the  flash**  of  light 
with  the  feeding  means  to  cause  the  flashes  of 
5  light  to  occur  successively  at  moments  when  the 
said  successive  portions  of  the  film  are  succes¬ 
sively  framed  behind  the  lens. 

32.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  flhn  be- 

10  hind  the  lens,  a  luminescent-discharge  device, 
means  comprising  a  rectifier  for  producing  in 
the  luminescent-discharge  device  intermittent 
flashes  of  light  to  which  successively  to  subject 
successive  portions  of  the  film  as  the  said  succes- 
18  sive  portions  become  framed  behind  the  lens, 
and  means  for  synchronizing  the  flashes  qt  light 
with  the  feeding  means  to  cause  the  flashes  of 
light  to  occur  successively  at  moments  when  the 
said  successive  portions  of  the  film  are  succes- 
80  sively  framed  behind  the  lens. 

33.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be¬ 
hind  the  lens,  a  luminescent-discharge  device, 
means  comprising  an  auxiliary  trigger  circuit  for 

85  producing  in  the  luminescent-discharge  device 
intermittent  flashes  of  light  to  which  successively 
to  subject  successive  portions  of  the  film  as  the 
said  successive  portions  become  framed  behind 
the  lens,  means  for  synchronizing  the  flashes  of 
SO  light  with  the  feeding  means  to  cause  the  flashes 
of  light  to  occur  successively  at  moments  when 
the  said  successive  portions  of  the  film  are  suc¬ 
cessively  framed  behind  the  lens,  and  a  discharge 
device  in  the  auxiliary  circuit  for  controlling  the 
35  auxiliary  circuit. 

34.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be¬ 
hind  the  lens,  a  luminescent-discharge  device,  a 
vacuum  tube  having  a  control  circuit  and  an  out- 

46  put  circuit,  means  connected  with  the  control 
circuit  and  operating  through  the  output  circuit 
for  rendering  the  vacuum  tube  intermittently 
effective  to  produce  in  the  luminescent-discharge 
device  intermittent  flashes  of  light  to  which  suc- 
45  cessively  to  subject  successive  portions  of  the 
film  as  the  said  successive  portions  are  framed 
behind  the  lens,  and  means  for  synchronizing  the 
flashes  of  light  with  the  feeding  means  to  cause 
the  flashes  of  light  to  occur  successively  at  mo- 
50  ments  when  the  said  successive  portions  of  the 
film  are  successively  framed  behind  the  lens. 

35.  Motion-picture  apparatus  cominising  a 
lens.' means  for  continuously  feeding  a  film  behind 
the  lens,  a  luminescent-discharge  device  having  a 

55  cathode,  means  for  intermittently  causing  a 
source  of  electrons  to  exist  at  the  cathode  to  pro¬ 
duce  In  the  luminescent-discharge  device  inter¬ 
mittent  flashes  of  light  to  which  successively  to 
subject  successive  portions  of  the  film  as  the  said 
50  successive  portions  become  framed  behind  the 
lens,  and  means  for  synchronizing  the  flashes 
of  light  with  the  feeding  means  to  cause  the 
flashes  of  light  to  occur  successively  at  moments 
when  the  said  successive  portions  of  the  film  are 
65  successively  framed  behind  the  lens. 

36.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be¬ 


hind  the  lens,  a  luminescent-discharge  device 
having  a  starting  electrode,  means  comprising  a 
discharge  device  for  intermittently  controlling 
the  starting  electrode  to  produce  in  the  lumines¬ 
cent-discharge  device  intermittent  flashes  of  5 
light  to  which  successively  to  subject  successive 
portions  of  the  film  as  the  said  successive  por¬ 
tions  become  framed  behind  the  lens,  and  means 
for  synchronizing  the  flashes  of  light  with  the 
feeding  means  to  cause  the  flashes  of  light  to  10 
occur  successively  at  moments  when  the  said 
successive  portions  of  the  film  are  successively 
framed  behind  the  lens. 

37.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be-  15 
hind  the  lens,  a  luminescent-discharge  device 
having  a  starting  electrode,  a  transformer  hav¬ 
ing  a  primary  winding  and  a  secondary  winding 
connected  to  the  starting  electrode,  means  for 
Intermittently  supplying  energy  to  the  primary  20 
winding,  thereby  controlling  the  starting  elec¬ 
trode  to  produce  in  the  luminescent-discharge  de¬ 
vice  intermittent  flashes  of  light  to  which  suc¬ 
cessively  to  subject  successive  portions  of  the  film 

as  the  said  successive  portions  become  framed  25 
behind  the  lens,  and  means  for  synchronizing 
the  flashes  of  light  with  the  feeding  means  to 
cause  the  flashes  of  light  to  occur  successively  at 
moments  when  the  said  successive  portions  of  the 
film  are  successively  framed  behind  the  lens.  30 

38.  Motion-picture  apparatus  comprising  a 
lens,  means  for  continuously  feeding  a  film  be¬ 
hind  the  lens,  a  luminescent-discharge  device, 
means  comprising  a  transformer  for  intermit¬ 
tently  subjecting  the  luminescent-discharge  de-  35 
vice  to  a  relatively  high  potential  to  produce  in 
the  luminescent-discharge  device  intermittent 
flashes  of  light  to  which  successively  to  subject 
successive  portions  of  the  film  as  the  said  succes¬ 
sive  portions  become  framed  behind  the  lens,  40. 
and  means  for  synchronizing  the  flashes  of  light 
with  the  feeding  means  to  cause  the  flashes  of 
light  to  occur  successively  at  moments  when  the 
said  successive  portions  of  the  film  are  succes¬ 
sively  framed  behind  the  lens,  the  synchronizing  46 
means  comprising  a  grid -controlled,  gaseous-dis¬ 
charge  device  for  controlling  the  transformer. 

39.  Motion-picture  apparatus  comprising  a 
camera  provided  with  a  lens,  means  for  continu¬ 
ously  feeding  a  film  through  the  camera  behind  50 
the  lens,  means  for  Illuminating  an  object  out¬ 
side  the  camera,  and  means  whereby  light  rays 
are  caused  to  travel  from  the  illuminated  object  > 
through  the  lens  into  the  camera  and  to  the  film, 
the  Illuminating  means  comprising  a  gaseous-  99 
discharge  device,  means  comprising  a  transformer 
for  intermittently  subjecting  the  device  to  a  rela¬ 
tively  high  potential  to  produce  in  the  device 
intermittent  flashes  of  light  to  which  successively 

to  subject  successive  portions  of  the  film  as  the  50 
said  successive  portions  become  framed  behind  the' 
lens,  and  means  for  synchronizing  the  flashes  of 
light  with  the  feeding  means  to  cause  the  flashes 
of  light  to  occur  successively  at  moments  when 
the  said  successive  portions  of  the  film  are  sue-  65 
cessively  framed  behind  the  lens. 

HAROLD  K  EDGERTON. 
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Plaintiffs  Exhibit  4 

EDGERTON  APPLICATION  SERIAL  NO.  33,733 

Filed  July  29, 1935. 

SPECIFICATION 
To  all  whom  it  may  concern  : 

Be  it  known  that  I,  Harold  Eugene  Edgerton,  a  citizen 
of  the  United  States  and  a  resident  of  Watertown,  -County 
of  Middlesex  and  State  of  Massachusetts,  have  invented  a 
new  and  useful  improvement  in  FLASH-PRODUCING 
DEVICE  of  which  the  following  is  a  specification : 

The  present  invention  relates  to  flash-producing  devices 
and  stroboscopes.  This  application  is  a  division  of  applica¬ 
tion  Serial  No.  714,978,  filed  March  10,  1934. 

An  object  of  my  invention  is  to  provide  an  improved  flash- 
producing  device  in  which  the  source  of  light  is  obtained 
from  successive  surges  of  current  flowing  through  a  circuit 
including  a  luminescent-discharge  device  which  is  adapted 
to  high-speed  operation. 

Another  object  of  my  invention  is  to  provide  a  flash-pro¬ 
ducing  device  in  which  the  source  of  light  is  obtained  from 
successive  discharges  of  a  condenser  through  a  luminescent- 
discharge  device  or  devices  and  in  which  the  condenser  is 
disconnected  from  the  charging  source  prior  to  discharge. 

Further  objects  of  my  invention  will  become  apparent  as 
the  description  proceeds  and  the  features  of  novelty  which 
characterize  my  invention  will  be  pointed  out  in  the  claims 
annexed  to  and  forming  a  part  of  this  specification. 

The  invention  will  now  be  described  in  connection  with 
the  accompanying  drawings,  the  single  figure  of  which  is 
a  diagrammatic  view  of  a  motion-picture  camera  embodying 
my  invention. 
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As  the  energy  per  flash  through  a  gaseous-discharge  tube 
increases,  or  as  the  rate  of  flashing  increases,  the  tube  in¬ 
creases  in  temperature.  This  increase  in  temperature  is 
accompanied  by  a  relatively  greater  intensity  of  light,  by 
a  slower  deionization  time  of  the  tube  after  each  flash,  and 
by  the  requirement  of  a  higher  operating  voltage.  The 
slower  deionization  time  of  the  tube  limits  the  recharging 
time  of  the  condenser  and  thus  lengthens  the  necessary 
interval  between  flashes.  This  is  one  of  the  limits  to  the 
speed  at  which  the  camera  may  be  operated. 

To  overcome  the  difficulty  of  slow  deionization  and,  at  the 
same  time,  to  benefit  from  the  increased  intensity  of  light 
obtained  from  a  hot  tube  or  other  discharge  device  having 
a  slow  deionization  time,  I  propose  to  connect  in  series 
with  this  tube  a  tube  proportioned  so  that  it  shall  remain 
cool  at  the  required  operating  speed  and  to  control  the 
flow  of  current  through  the  hot  tube  by  means  of  the  cool 
tube. 

In  the  form  of  my  invention  illustrated,  the  light  to  ex¬ 
pose  the  film  is  obtained  from  a  gaseous,  electric-discharge 
device  5  in  series  with  a  luminescent,  gaseous  electric-dis¬ 
charge  device  such  as  a  mercury  tube  2  provided  with  a 
mercury-pool  cathode  4  and  an  anode  6.  The  tube  2  is 
of  the  type  described  in  my  application,  Serial  No.  610,- 
045,  filed  May  9,  1932,  and  is  proportioned  so  that  is  shall 
remain  cool  and  have  a  rapid  deionization  time.  The  tube 
2  may  be  of  the  long,  slender  form  illustrated,  or  it  may 
have  any  other  shape,  such  as  zig-zag  or  helical.  It  may  be 
provided  with  a  restricted  neck  (not  shown)  at  its  lower 
end  to  permit  tilting  the  tube  to  a  horizontal  position, 
though  this  is  not  essential. 

An  external,  condenser  electrode  or  control  grid  100, 
arranged  outside  of  the  mercury-vapor  tube  2,  around 
the  mercury  pool  4,  controls  the  starting  instant  of  the 
current  flow  through  the  tube.  The  external,  condenser 
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electrode  100  may  be  of  any  form,  such  as  a  wire-mesh 
screen,  a  wire  wound  around  the  tube  2,  or  a  metal  foil  at¬ 
tached  to  the  surface  of  the  glass.  For  clearness,  however, 
the  electrode  100  is  shown  in  the  drawings  as  slightly 
separated  from  the  tube  2.  The  external,  condenser  elec¬ 
trode  100  is  placed  where  the  operation  of  the  tube  2  is 
most  satisfactory.  Under  usual  conditions,  the  external 
electrode  100  is  most  effective  when  attached  to  the  out¬ 
side  of  the  tube,  opposite  the  meniscus  of  the  mercury.  It 
is  likewise  possible  to  employ  an  internal  electrode  or 
control  grid,  suitably  placed  with  respect  to  the  cathode  4 
and,  in  some  cases,  both  external  and  internal  electrodes. 


Although  the  operation  of  the  tube  is  satisfactory  when 
the  vacuum  is  as  close  to  perfect  as  it  is  possible  to  get  it 
by  present-day,  evacuation  methods,  the  operation  is  like¬ 


wise  satisfactory  when  a  small  amount  of  gas,  such  as  neon, 
helium,  argon,  air,  etc.  is  put  into  the  tube.  These  other 
gases  cause  modifications  in  the  color  of  the  light,  be¬ 
cause  the  characteristic  spectral  colors  of  the  gas  are  radi¬ 
ated  when  a  surge  of  current  passes  through  the  tube. 
Other  substances,  such  as  sodium,  aluminum,  barium,  iron, 
etc.,  or  various  combinations  of  these,  might  also  be  em¬ 
ployed  as  the  cathode  at  the  bottom  of  the  tube.  The  dis¬ 
charge  device  5  has  electrodes  5a  and  5b,  but  needs  no 
control  electrode,  since  the  current  through  it  is  controlled 
bv  the  tube  2.  The  discharge  device  5  may  be  any  gaseous- 
discharge  device,  such  as  electrodes  spaced  in  air,  or 
within  an  envelope.  If  the  electrodes  are  within  an  enve¬ 
lope,  one  of  the  electrodes  may  be  of  mercury,  or  both  may 
be  of  metal.  The  medium  confined  within  the  envelope  may 
be  a  gas  or  vapor  and  I  find  that  the  gas  or  vapor  pressure 
within  the  envelope  may  be  substantial,  even  of  the  order  of 
magnitude  of  atmospheric  pressure,  without  affecting  very 
satisfactory  operation  of  the  device.  The  deionization  time 
of  a  discharge  device  such  as  shown  at  5  is  relatively  slow; 
but,  since  it  is  in  series  with  the  tube  2,  which  deionizes 
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very  rapidly,  the  deionization,  time  of  the  device  5  is  not 
important,  as  the  deionization  of  the  tube  2  interrupts  the 
current. 

The  cathode  4  of  the  tube  2  and  the  electrode  5b  are  shown 
respectively  connected  by  conductors  8  and  10  to  a  main, 
discharge  condenser  26  which,  when  charged,  provides  the 
source  of  energy  from  which  surges  of  current  may  flow 
through  the  tube  2  to  produce  brief  flashes  of  light. 

With  this  arrangement,  I  prefer  to  have  the  circuit  in¬ 
cluding  the  condenser  26,  lead  10,  gaseous-discharge  device 
5,  mercury  tube  2  and  lead  8  oscillatory.  As  the  tube  2 
will  not  conduct  a  reverse  current,  the  current  flow  through 
the  tube  ceases  when  the  oscillatory  discharge  current  from 
the  condenser  26  becomes  zero.  At  this  time,  as  the  con¬ 
denser  26  is  charged  in  the  reverse  direction,  it  can  not  dis¬ 
charge  through  the  tube  2  and  the  discharge  device  5  until 
charged  in  the  normal  direction,  because  of  the  rectifier  ac¬ 
tion  of  the  tube  2.  When  the  discharge  is  oscillatory,  the 
duration  of  the  surge  of  current  through  the  discharge 
devices  is  equal  to  the  duration  of  the  first  half -cycle  of  the 
discharge.  This  period  is  independent  of  the  energy  stored 
in  the  condenser  and  depends  only  on  the  constants  of  the 
circuits.  It  is  much  shorter  than  the  interval  of  time  be¬ 
tween  successive  flashes. 

In  order  to  allow  still  further  time  for  deionization,  I 
provide  an  arrangement  for  charging  the  condenser  26, 
in  which  the  condenser  is  charged  just  before  the  desired 
time  of  the  flash,  and  is  then  disconnected  from  the  charging 
source  before  the  time  of  the  flash.  With  this  arrangement, 
there  is  no  chance  for  current  to  flow  through  the  discharge 
devices  until  the  charging  source  of  voltage  is  again  con¬ 
nected  to  the  condenser  26  to  charge  the  condenser.  For 
instance,  if  pictures  are  to  be  taken  at  the  rate  of  5,000 
per  second,  or  one  picture  every  200  microseconds,  and  the 
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duration  of  the  flash  is  one  microsecond,  it  is  possible  to 
allow  100  microseconds  or  more  for  deionization  of  the  tube 
2,  and  the  discharge  device  5  need  never  be  completely 
deionized.  The  only  requirement  is  that  the  series  circuit, 
which  includes  the  tube  2  and  the  discharge  device  5,  must  be 
able  to  stand,  without  breakdown,  the  voltage  across  the 
condenser  26  when  the  condenser  26  is  again  being  charged. 

The  discharge  condenser  26  is  connected,  by  the  con¬ 
ductors  8  and  10,  to  any  desired  source  of  direct  current, 
such  as  a  charged  condenser  110.  The  condenser  110  is 
continuously  charged,  through  a  resistance  111,  from  any 
source  of  direct  current,  such  as  a  conventional,  full-wave 
rectifier  19. 

The  condenser  110  is  connected  to  the  condenser  26  by 
a  circuit  which  includes  an  inductance  113,  connected  to 
a  terminal  112  of  the  condenser  110,  the  cathode  115  of  an 
electron-discharge  device,  such  as  a  thyratron  tube  114,  the 
anode  116  of  the  electron-discharge  device  114,  the  con¬ 
denser  26,  and  the  conductor  10  leading  from  the  condenser 
26  to  the  other  terminal  118  of  the  condenser  110.  The 
grid  119  of  the  tube  114  is  connected  to  the  negative  end 
of  the  resistance  111  through  a  resistance  123  and  is,  there¬ 
fore,  given  a  negative  bias  with  respect  to  the  cathode  115 
when  current  flows  through  the  resistor.  A  battery  117  may 
be  used  to  increase  the  negative  bias  of  the  grid  119.  The 
tube  114  is,  therefore,  normally  n  on-conductive  and  the 
condenser  110  is,  therefore,  normally  disconnected  from  the 
condenser  26.  In  order  to  render  the  tube  114  conductive, 
the  grid  119  is  connected  to  the  positive  side  of  the  source 
of  direct  current  by  a  circuit  which  includes  a  resistance 
124,  contact  members  121  and  122,  a  conductor  125^  and  a 
trip  condenser  126.  At  the  first  instant  of  closing  of  the 
contact  members  121  and  122,  the  condenser  126  has  no 
charge  and  the  resistances  124  and  123  act  as  a  voltage 
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divider,  so  that  the  grid  119  is  at  a  positive  potential  suffi¬ 
cient  to  cause  the  tube  114  to  become  conductive.  The 
potential  of  the  grid  119  becomes  less  negative  -with  respect 
to  the  cathode  and,  therefore,  causes  the  tube  114  to  be¬ 
come  non-conductive  as  soon  as  the  plate  current  becomes 
zero.  The  time  that  the  tube  114  remains  conductive  is 
not  dependent  upon  the  time  that  the  contact  members 
121  and  122  remain  closed.  The  condenser  126  discharges 
through  a  shunt  resistance  127  when  the  contact  members 
121  and  122  are  open. 

When  the  contact  members  121  and  122  are  closed  and 
the  tube  114  becomes  conductive,  the  condenser  110,  which 
is  kept  continuously  charged,  is  connected  to  the  con¬ 
denser  26.  Since  the  condenser  26  is  connected  to  the  dis¬ 
charge  device  5  and  the  tube  2,  the  condenser  110  is  also 
connected  to  the  discharge  device  5  and  the  tube  2.  In 
order  to  retard  the  voltage  rise  across  the  condenser  26, 
the  discharge  device  5,  and  the  tube  2,  the  impedance  113, 
comprising  a  combination  of  inductance  and  resistance, 
is  connected  in  series  with  the  condenser  110  and  the  con¬ 
denser  26.  The  inductance  of  the  impedance  113  prevents 
a  sudden  initial  rush  of  current  through  the  tube  114,  or 
through  any  switch  which  may  be  used  in  place  of  the  tube 
114.  The  inductance  and  capacity  mentioned  above  form 
an  oscillatory'  circuit  which  is  needed  in  order  to  bring 
the  plate  current  of  the  thyratron  to  zero,  so  that  the  grid 
may  gain  control.  In  an  oscillatory  circuit  of  this  type, 
the  condenser  26  is  charged  to  a  higher  potential  than  the 
supply  of  direct  current  at  the  time  when  the  current  be¬ 
comes  zero.  The  efficiency  of  charging  the  condenser  is 
also  increased.  As  energy  is  transferred  from  the  con¬ 
denser  110  to  the  condenser  26,  the  potential  of  the  cathode 
115  becomes  more  positive  relative  to  the  terminal  9  of  the 
source  of  direct  current.  The  grid  119,  therefore,  becomes 
more  negative  with  respect  to  the  cathode  115,  and  the 
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deionization  of  the  tube  114  is  assisted.  When  the  tube  114 
is  deionized,  the  condenser  26  is  effectively  disconnected 
from  the  condenser  110. 

The  voltage  to  which  the  condenser  26  is  charged  must 
be  insufficient  to  cause  the  tube  2  to  break  down  and  be¬ 
come  conductive  without  the  starting  pulse  of  potential. 
In  order  to  cause  the  tube  2  to  become  conductive,  at  the 
desired  intervals,  I  prefer  to  connect  the  cathode  4  and  the 
external  electrode  or  control  grid  100  of  the  tube  2  to  the 
discharge  circuit  of  the  condenser  26  by  means  of  an  aux¬ 
iliary  or  trip  circuit.  The  connections  are  shown  effected 
through  a  step-up  transformer  30  and  as  comprising  a 
condenser  28  that  is  caused  to  discharge  suddenly  through 
the  primary  winding  36  of  the  transformer  30,  .to  produce 
a  sudden,  high  voltage  at  the  electrode  100,  thereby  in¬ 
itiating  the  discharge  of  the  condenser  26  through  the  tube. 
The  secondary  winding  29  of  the  transformer  30  is  shown 
shunted  by  an  inductance  131  and  a  resistance  132. 

The  condenser  28,  which  provides  the  initiating  impulse 
in  the  auxiliary  circuit,  is  charged,  through  a  resistance  31, 
from  any  suitable  source  of  direct  current,  which  may  be 
the  source  of  direct  current  supply  for  the  condenser  26. 
The  resistance  31  is  continuously  connected  to  the  full-wave 
rectifier  19.  The  condenser  28  is  connected  in  series  with 
a  grid-controlled,  gaseous,  rectifier  device,  such  as  a  thyra- 
tron  140,  and  the  primary  36  of  the  transformer  30.  The 
connections  include  a  conductor  42,  leading  from  the  ter¬ 
minal  44  of  condenser  28,  to  the  cathode  48  of  the  electron- 
discharge  device  140;  a  conductor  41,  leading  from  the 
anode  52  of  the  electron-discharge  device  140  to  the  primary 
winding  36 ;  and  the  conductors  39,  10  and  45  leading  from 
the  primary  winding  36  to  the  other  terminal  43  of  the  con¬ 
denser  28.  The  current  flowing  through  the  resistance  33 
causes  a  voltage  drop  through  the  resistance  31,  which  is 


negative  with  respect  to  the  cathode  48 ;  and,  since  the  grid 
50  is  connected  to  the  negative  end  of  the  resistance  31, 
through  a  resistance  142,  the  grid  50  is  normally  negative 
with  respect  to  the  cathode  48.  The  tube  140  is,  therefore, 
normally  nion-conductive,  preventing  discharge  of  the  con¬ 
denser  28  through  the  tube  140. 

To  render  the  discharge  device  140  conductive,  a  switch, 
having  contact  members  32  and  34,  is  closed  to  connect  the 
grid  50  to  the  positive  side  of  the  source  of  direct  current, 
at  the  conductor  10.  A  small  trip  condenser  59  is  arranged 
in  the  circuit  between  the  conductor  10  and  the  grid  50  and  is 
quickly  charged  after  the  contact  members  32  and  34  are 
closed.  After  the  condenser  59  is  charged,  the  grid  50 
again  becomes  negative  with  respect  to  the  cathode  48, 
and  remains  negative  regardless  of  the  time  that  the  con¬ 
tact  members  32  and  34  remain  closed.  Only  a  single  im¬ 
pulse  is  Obtained  at  each  closing  of  the  contact  members 
32  and  34. 

Even  after  current  flow  has  ceased  in  the  primary  wind¬ 
ing  36,  however,  an  oscillatory  current  may  continue  to 
flow  in  the  secondary  winding  29,  and  thus  produce  voltages 
on  the  electrode  100  sufficient  to  cause  the  tube  2  to  become 
conductive,  or  to  delay  the  deionization  of  the  tube  2.  In 
order  to  prevent  this  oscillatory  current  in  the  winding  29, 
I  have  connected  a  resistance  131  and  an  inductance  132 
across  the  secondary  winding  29,  of  values  such  that  the 
surge  of  current  through  the  winding  29  is  damped.  Other 
arrangements  for  providing  a  damped,  secondary  winding 
may  also  be  used,  such  as  varying  the  constants  of  the 
winding  29  itself.  By  the  use  of  the  damped  transformer 
for  impressing  the  starting  voltage  on  the  grid  100,  it  is 
possible  to  use  a  surge  from  a  low-voltage  source,  such  as 
the  condenser  28,  in  the  primary  winding  36  and  to  obtain 
a  single,  corresponding  surge  in  the  secondary  winding  29 
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of  sufficient  voltage  to  cause  the  tube  2  to  become  conduc¬ 
tive.  An  auxiliary  electrode  in  the  tube  2,  -when  connected 
to  the  secondary,  has  been  found  to  be  useful  for  damping 
out  the  oscillations  in  the  secondary. 

After  the  contact  members  32  and  34  are  closed,  the 
energy  in  the  condenser  28  is  suddenly  discharged  through 
the  primary  36  of  the  step-up  transformer  30,  thereby 
magnetically  inducing  a  high  potential  quickly  upon  the 
external  electrode  100.  The  effect  of  this  quickly  applied, 
high  voltage  is  to  produce  a  source  of  electrons  upon  the 
mercury  cathode  4,  rendering  the  tube  4  conductive*  The 
main  discharge  condenser  26  now  suddenly  discharges  its 
energy  through  the  tube  2  and  5  and  part  of  this  energy 
is  transformed  into  useful  light.  The  amount  of  energy 
discharged  through  the  tube  2  by  the  circuit  is  so  consider¬ 
able  that  the  flash  of  light  produced  by  the  resulting  arc 
is  very  intense  and  lasts  less  than  ten  microseconds.  This 
time  duration  is  short  enough  to  obtain  sharp,  clear  photo¬ 
graphs  of  moving  objects  and  for  taking  a  series  of  photo¬ 
graphs  upon  a  continuously  moving  film  without  blut.  The 
duration  of  the  flash  depends  upon  a  number  of  factors, 
among  which  are  the  capacity  of  the  condenser  26  and  the 
energy  stored  therein,  the  impedance  of  the  leads  8  and  10, 
and  the  dimensions  and  operating  temperature  of  the  tube 
2.  The  tube  2  is  proportional  so  that  it  remains  cool  and, 
therefore,  does  not  affect  the  flash.  The  tube  5  is  purposely 
made  so  that  it  becomes  hot,  but  since  the  current  flow 
through  the  tube  5  is  controlled  by  the  tube  2,  the  condition 
of  the  tube  5  does  not  substantially  affect  the  duration  of 
the  flash.  The  tube  5  is  proportional  for  most  effective 
light  emission,  but  the  tube  2  also  emits  light  flashes;  which 
may  be  used. 

Immediately  after  the  condenser  28  discharges,  a  charg¬ 
ing  current  flows  from  the  source  of  direct  current,  through 
the  condenser  28  and  the  resistance  31.  This  current  causes 
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a  voltage  drop  across  the  resistance  31,  which  is  negative 
with  respect  to  the  cathode  48  and  is  nearly  equal  to  the 
voltage  of  the  direct-current  supply  at  the  first  instant,  but 
becomes  smaller  as  the  condenser  28  becomes  charged.  The 
grid  50  is  thus  caused  to  be  very  negative  with  respect  to 
the  cathode  48  and,  in  this  manner,  the  electron-discharge 
device  140  is  prevented  from  starting  when  the  anode  52 
becomes  positive  with  respect  to  the  cathode  48,  as  the 
charge  on  the  condenser  28  builds  up. 

The  illustrated  camera  76  can  be  used  for  taking  pictures 
of  rapidly  moving  objects  at  very  high  speeds.  A  motor 
70  drives  a  drum  72  which  advances  a  continuously  moving 
band  of  film  74  within  the  camera  76.  The  motor  also  ro¬ 
tates  a  commutator  having  the  before-mentioned  stationary 
brush  or  contact  member  32,  bearing  on  the  commutator. 
The  contact  members  32  and  34  control  the  timing  of  the 
light  flashes ;  as  explained  above,  each  time  that  the  contact 
members  32  and  34  close,  a  single  flash  of  light  from  the 
tube  2  is  obtained.  The  commutator  is  usually  driven  so 
that  a  separate  flash  is  obtained  each  time  that  the  film 
advances  one  frame  distance,  in  order  that  the  pictures  shall 
be  properly  framed  for  subsequent  projection.  For  other 
uses,  the  flashing  rate  is  accurately  determined  by  a  sepa¬ 
rate  commutator,  run  at  a  known  speed.  Tripping  may  also 
be  arranged  from  an  electrical  oscillator  or  other  sources 
of  alternating  current. 

The  movable  contact  members  121  are  preferably  the  seg¬ 
ments  of  a  commutator  120,  which  is  mounted  on  a  shaft 
130,  driven  by  the  motor  70.  The  contact  members  121  are 
all  connected  to  the  shaft  130,  and  a  brush  128,  which  bears 
on  the  shaft  130,  completes  the  circuit  from  the  contact  mem¬ 
bers  121  to  the  conductor  125.  An  insulating  member  129 
insulates  the  shaft  130  from  the  rest  of  the  motor  70.  The 
commutator  120  is  placed  so  that  the  contact  members  121 
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and  122  shall  have  become  closed  and  opened  before  the 
contact  members  32  and  34  close,  to  cause  the  condenser  26 
to  discharge  through  the  circuit  including  the  tube  2  and 
the  discharge  device  5,  in  the  manner  described  above.  The 
duration  of  the  flash  of  light  from  the  tube  5  is  so  short 
(ten  microseconds  or  less)  that  no  appreciable  blurring  of 
the  image  on  the  film  occurs,  even  at  high,  film  speeds.  The 
intensity  of  the  light  is  such  that  adequate  exposures  are 
obtained  with  one  flash  of  light  from  the  tube  2.  Due  to 
the  simplification  of  the  camera,  because  of  the  elimination 
of  the  intermittent  motion  of  the  film,  the  number  of  pic¬ 
tures  per  second  may  be  very  great,  1000  or  more.  This 
type  of  photography  is  very  useful  in  the  study  of  certain, 
high-speed  phenomena  in  engineering  research  investiga¬ 
tions. 

In  the  operation  of  the  camera,  just  prior  to  the  closing 
of  the  contact  members  32  and  34,  the  condenser  26  is 
charged  and  is  disconnected  from  the  rectifier  19,  the  con¬ 
denser  28  is  charged,  the  tubes  140  and  2  are  non-conduc- 
tive,  and  the  film  74  is  not  accurately  framed  behind  the 
lens  79. 

As  soon  as  the  film  74  is  accurately  framed  behind  the 
lens  79,  the  contact  members  32  and  34  are  closed,  connect¬ 
ing  the  grid  50  to  the  positive  conductor  10  and  rendering 
the  tube  140  conductive.  The  energy  in  the  condenser  28 
immediately  discharges,  causing  a  surge  of  current  to  flow 
through  the  primary  winding  36  and  a  corresponding  surge 
to  be  magnetically  induced  in  the  secondary  winding  29. 
The  surge  of  voltage  in  the  secondary  winding  29  causes 
the  tube  2  to  become  conductive,  and  the  condenser  26  dis¬ 
charges  through  the  oscillatory  circuit  including  the;  tube  2 
and  the  discharge  device  5,  producing  a  flash  of  light.  At 
the  end  of  the  first  half-cycle  of  the  oscillation,  current  flow 
from  the  condenser  26  ceases  and  since,  at  this  instant,  the 
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condenser  26  is  charged  in  the  reverse  direction,  no  further 
current  flow  is  possible.  As  the  secondary  winding  29  is 
damped,  only  a  single  oscillation  appears  in  the  winding  29 
at  each  closing  of  contact  members  32  and  34. 

As  before  explained,  as  soon  as  the  condenser  28  dis¬ 
charges,  the  cathode  48  becomes  more  positive  and,  since  the 
condenser  59  has,  by  this  time,  become  charged,  the  grid 
50  returns  to  its  negative  potential.  The  negative  bias  of 
the  grid  50  is  sufficient  to  cause  the  tube  140  to  become  non- 
conductive,  and  further  surges  from  the  condenser  28  are 
not  possible  until  the  contact  members  32  and  34  are  again 
closed. 

The  condenser  26  remains  disconnected  from  its  charging 
source  and  the  condenser  110  until  after  the  tube  2  has  be¬ 
come  deionized.  At  some  time  after  the  tube  2  has  become 
deionized,  the  contact  members  121  and  122  become  closed, 
causing  the  tube  114  to  become  conductive  and,  thereby, 
causing  the  condenser  26  to  become  charged  from  the  con¬ 
denser  110.  After  the  condenser  26  is  charged,  the  tube  114 
becomes  non-conductive  and  the  condenser  26  becomes 
effectively  isolated  from  the  charging  source.  The  conden¬ 
ser  28  has  been  charged  through  the  resistance  31  which, 
as  before  stated,  is  continuously  connected  to  the  full-wave 
rectifier  19.  The  system  is  therefore  now  ready  to  deliver 
another  surge  of  current  to  the  tube  2  and  the  discharge 
device  5.  This  surge  will  not  occur  until  the  contact  mem¬ 
bers  121  and  122  have  become  opened  and  the  contact  mem¬ 
bers  32  and  34  have  again  become  closed. 

The  electrical  control  circuits  illustrated  and  described 
herein  make  it  possible  to  control  accurately  the  exact  in¬ 
stant  of  the  light  flash  by  means  of  a  very  small  amount  of 
power.  If  the  contact  brush  32  and  commutator  contact 
member  34  are  small  and  are  very  accurately  constructed, 
as  shown  diagrammatically,  the  circuit  will  be  tripped  at 
exactly  the  right  instant  correctly  to  “frame”  the  picture 
on  the  moving  film.  The  importance  of  accurate  flashing 
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of  the  intermittent  light  source  will  be  realized  when  the 
magnification  of  the  picture  on  the  screen  during  projection 
is  calculated.  The  brushes  and  the  commutator  would  be¬ 
come  pitted  in  case  any  appreciable  current  were  required 
to  flow  in  them  resulting  eventually  in  inaccurate  timing 
of  the  flashes  of  light.  In  the  circuits  illustrated  and  de¬ 
scribed  herein,  the  current  requirements  are  very  small  and 
consist  of  brief  pulses  occurring  at  the  instant  of  contact. 

The  control  tube  2,  together  with  the  circuit  for  exciting 
its  external  starting  grid,  is  useful  for  many  other  applica¬ 
tions  than  the  one  shown  in  this  patent  application.  The 
tube  2  is  interchangeable  with  any  grid-controlled,  gaseous- 
discharge  tube  in  all  types  of  circuits  in  which  they  are 
used  and  has  several  very  important  advantages  over  hot- 
cathode,  grid-controlled,  gas-filled  rectifiers.  These  advan¬ 
tages  are:  first,  the  ability  to  pass  large  peak  currents, 
which  are  detrimental  to  hot  cathodes  when  the  emission 
current  is  exceeded ;  secondly,  the  ability  to  be  started  im¬ 
mediately,  for  hot  cathodes  require  a  certain  interval  of 
time  to  heat  the  cathode  to  the  normal  temperature ;  thirdly, 
the  tube  2  does  not  require  a  continuous  supply  of  power 
(except  for  the  tripping  circuit)  while  a  hot  cathode  must 
be  continuously  heated ;  and  fourthly,  the  construction  of  a 
mercury-pool  tube  is  simpler  than  for  a  corresponding  hot- 
cathode  tube. 

In  the  accompanying  claims,  the  word  “predetermined” 
is  to  be  understood  as  referring  to  any  standard,  whether 
variable  or  fixed. 

Modifications  will  occur  to  persons  skilled  in  the  art,  and 
all  such  are  considered  to  fall  within  the  spirit  and  scope 
of  the  invention,  as  defined  in  the  appended  claims. 

What  is  claimed  is: 

1.  A  flash-producing  device  comprising  a  luminescent- 
discharge  device,  a  condenser,  a  discharge  circuit  including 
said  condenser  and  said  luminescent-discharge  device,  an 
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impedance,  a  rectifier  tube,  means  for  charging  said  con¬ 
denser  including  a  circuit  having  a  source  of  direct  current, 
the  impedance  and  the  rectifier  tube,  and  means  for  caus¬ 
ing  said  condenser  to  discharge  suddenly  through  said 
luminescent-discharge  device  at  predetermined  intervals  of 
time. 

2.  A  flash-producing  device  comprising  a  luminescent- 
discharge  device,  a  condenser,  a  discharge  circuit  including 
said  condenser  and  said  luminescent-discharge  device, 
means  including  a  circuit  having  a  source  of  direct  current 
for  charging  said  condenser  and  thus  disconnecting  the 
condenser  from  the  source  of  direct  current,  and  means  for 
subsequently  causing  said  condenser  to  discharge  through 
said  luminescent-discharge  device. 

3.  A  flash-producing  device  comprising  a  luminescent- 
discharge  device,  a  condenser,  a  discharge  circuit  including 
said  condenser  and  said  luminescent-discharge  device,  an 
electron-discharge  device  having  a  control  grid,  a  charging 
circuit  for  said  condenser  including  a  source  of  energy  and 
said  electron-discharge  device,  means  including  said  control 
grid  for  causing  said  condenser  to  be  charged  and  then  to 
be  disconnected  from  said  source  of  energy,  and  means  for 
causing  said  condenser  to  discharge  through  said  lumines¬ 
cent-discharge  device. 

4.  A  flash-producing  device  comprising  a  luminescent- 
discharge  device,  a  condenser,  a  discharge  circuit  including 
said  condenser  and  said  luminescent-discharge  device,  a 
second  discharge  device,  a  charging  circuit  for  said  conden¬ 
ser  including  a  source  of  energy  and  the  second  discharge 
device,  means  including  an  auxiliary  circuit  connected  to 
said  charging  circuit  for  causing  said  condenser  to  be 
charged,  and  means  for  subsequently  causing  said  conden¬ 
ser  to  discharge  through  said  luminescent-discharge  device. 

5.  A  flash-producing  device  comprising  a  mercury-pool 
tube,  a  condenser,  a  discharge  circuit  including  said  con- 
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denser  and  said  tube,  an  electron-discharge  device  having 
a  control  grid,  a  charging  circuit  for  said  condenser  includ¬ 
ing  a  source  of  energy  and  said  electron-discharge  device, 
means  including  said  control  grid  for  causing  said  conden¬ 
ser  to  be  charged  and  then  to  be  disconnected  from  said 
source  of  energy,  and  means  for  causing  said  condenser  to 
discharge  through  said  tube. 

6.  A  flash-producing  device  comprising  a  luminescent- 

discharge  device,  a  condenser,  a  discharge  circuit  including 
said  condenser  and  said  luminescent-discharge  device, 
means  including  a  source  of  energy  for  charging  said  con¬ 
denser,  means  for  causing  said  condenser  to  discharge 
through  said  luminescent-discharge  device  at  successive  in¬ 
tervals,.  and  means  for  disconnecting  said  condenser  from 
said  source  of  energy  during  and  subsequent  to  said  dis¬ 
charge.  I 

7.  A  flash-producing  device  comprising  a  rectifying, 
gaseous,  electric-discharge  device,  a  condenser,  an  oscilla¬ 
tory  discharge  circuit  including  said  condenser  and  said 
discharge  device,  a  charging  circuit  including  an  impedance, 
and  means  for  causing  said  condenser  to  discharge  suddenly 
through  said  discharge  device  at  successive  intervals, 

8.  A  flash-producing  device  comprising  a  rectifying, 
gaseous,  electric-discharge  device,  a  condenser,  an  oscilla¬ 
tory  discharge  circuit  including  said  condenser  and  said 
gaseous,  electric-discharge  device,  a  charging  circuit  includ¬ 
ing  a  second  discharge  device  adapted  to  be  connected  to  a 
source  of  direct  current,  and  means  for  causing  said  con¬ 
denser  to  discharge  suddenly  through  said  gaseous,  elec¬ 
tric-discharge  device  at  successive  intervals. 

9.  A  flash-producing  device  comprising  an  oscillatory 
discharge  circuit  including  a  condenser  and  a  gaseous,  elec¬ 
tric-discharge  device,  a  charging  circuit  for  the  condenser 
adapted  to  be  connected  to  a  source  of  direct  current  in¬ 
cluding  a  grid-controlled,  electron-discharge  device,  means 
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including  said  grid  for  causing  said  condenser  to  be  charged 
and  then  to  be  disconnected  from  the  source  of  direct  cur¬ 
rent,  and  means  for  causing  said  condenser  to  discharge 
while  disconnected  from  the  source  of  direct  current. 

10.  A  flash-producing  device  comprising  a  discharge 
device  having  relatively  quick  deionization  time,  a  discharge 
device  having  relatively  slow  deionization  time,  and  means 
for  causing  a  surge  of  current  to  flow  through  said  dis¬ 
charge  devices  at  successive  intervals. 

11.  A  flash-producing  device  comprising  an  oscillatory 
circuit  including  a  luminescent-discharge  device  and  a  rec¬ 
tifier  tube,  and  means  for  causing  a  surge  of  current  to  flow 
in  said  circuit. 

12.  A  flash-producing  device  comprising  an  oscillatory 
discharge  circuit  including  a  luminescent  discharge  device, 
a  condenser,  and  a  rectifier  tube,  a  charging  circuit  for  the 
condenser  including  an  impedance,  and  means  including 
said  rectifier  tube  for  causing  said  condenser  to  discharge. 

13.  A  flash-producing  device  comprising  a  circuit  includ¬ 
ing  a  condenser  and  a  mercury-pool  tube  having  a  starting 
electrode,  a  transformer  having  a  primary  winding  and  a 
damped  secondary  winding  connected  to  said  starting  elec¬ 
trode,  means  for  charging  said  condenser,  and  means  for 
causing  said  condenser  to  discharge  through  said  tube,  said 
means  including  means  for  causing  a  surge  of  current  to 
flow  through  the  primary  winding  of  the  transformer. 

14.  A  flash-producing  device  comprising  a  circuit  in¬ 
cluding  a  condenser  and  a  gaseous  electric  discharge  device 
having  a  control  grid,  a  transformer  having  a  primary 
winding  and  a  damped  secondary  winding  connected  to  said 
control  grid,  means  for  charging  said  condenser,  and  means 
for  causing  said  condenser  to  discharge  through  said  dis¬ 
charge  device,  said  means  including  means  for  causing  a 
surge  of  current  to  flow  through  the  primary  winding  of 
the  transformer. 
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Plaintiffs  Exhibits  5  and  12. 

EDGERTON  APPLICATION,  SERIAL  NO.  31i;724. 

Filed  December  30, 1939. 

SPECIFICATION 

To  all  Whom  it  May  Concern : 

Be  it  known  that  I,  Harold  Eugene  Edgerton,  a  citizen 
of  the  United  States  and  a  resident  of  Belmont,  County  of 
Middlesex  and  Commonwealth  of  Massachusetts,  have  in¬ 
vented  a  new  and  useful  improvement  in 

STROBOSCOPES 

of  which  the  following  is  a  specification : 

The  present  invention,  though  having  fields  of  more  gen¬ 
eral  usefulness,  is  particularly  related  to  stroboscopes  and 
to  the  production  of  intermittent  or  flashing  light  The 
present  application  is  a  continuation-in-part  of  application, 
Serial  No.  685,501,  filed  August  16, 1933. 

An  object  of  the  invention  is  to  provide  a  new  and  im¬ 
proved  stroboscope  that  shall  be  simple  and  rugged  in  con¬ 
struction,  light  in  weight,  portable  and  self  contained, 
easily  operable,  without  moving  parts  (except,  in  some 
cases,  a  contactor),  and  thoroughly  effective  and  reliable 
in  operation. 

Another  object  is  to  provide  new  and  improved  forms  of 
stroboscopic  light  sources,  so  as  to  give  strong  and  intense 
illumination,  and  so  as  to  permit  observation  of  am  object 
without  submerging  it  in  comparative  darkness. 

A  further  object  is  to  provide  new  and  improved  methods 
of  controlling  the  stroboscopic  flashes  of  light,  so  that  they 
may  be  started  quickly  and  consistently  by  means  of  a  very 
small  amount  of  electrical  energy.  Accurately  controlled 
flashes  aid  in  giving  good  definition  when  the  stroboscope 
light  is  used  for  observing  periodically  moving  objects. 
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Still  another  object  is  to  provide  new  and  improved  ap¬ 
paratus  for  producing  substantially  uniform  electrical- 
energy  flashes  of  the  type  in  which  a  condenser  is  period¬ 
ically  discharged  through  a  gaseous-conductor  lamp. 

Other  and  further  objects  will  be  explained  hereinafter 
and  will  be  particularly  pointed  out  in  the  appended  claims. 

The  invention  will  now  be  described  in  connection  with 
the  accompanying  drawings,  in  which  Fig.  1  is  a  diagram¬ 
matic  view  of  circuits  and  apparatus  arranged  and  con¬ 
structed  according  to  one  embodiment  of  the  invention; 
Figs.  2  and  3  are  modifications  of  the  same ;  and  Figs.  4,  5 
and  6  illustrate  modified  stroboscope  light-source  circuits 
embodying  an  efficient  method  of  charging  the  condensers. 

The  mercury-arc  stroboscope  tubes  illustrated  herein  are 
provided  with  two  internal  electrodes,  in  a  glass  envelope 
2.  The  envelope  2  may  be  of  the  long,  slender  form  illus¬ 
trated,  or  it  may  have  any  other  shape,  such  as  zig-zag  or 
helical.  Although  the  operation  of  the  tube  2  is  satisfactory 
when  the  vacuum  is  as  close  to  perfect  as  it  is  possible  to 
get  it  by  present-day  methods,  it  is  likewise  satisfactory 
when  a  small  amount  of  gas,  such  as  neon,  helium,  argon, 
air,  etc.  is  put,  or  left,  in  the  tube.  These  other  gases  cause 
modifications  in  the  color  of  the  light,  because  the  spectral 
colors  of  the  gas  are  radiated  when  the  tube  flashes.  The 
remarks  throughout  this  specification  concerning  mercury- 
arc  stroboscope  tubes  apply  equally  well  to  tubes  filled  with 
other  gases. 

One  of  the  internal  electrodes  is  in  the  form  of  a  liquid 
pool  4  of  mercury,  used  for  a  cathode,  and  the  other  serves 
as  the  anode  6.  Other  substances,  such  as  aluminum,  bari¬ 
um,  iron,  etc.,  or  various  combinations  of  elements,  may  also 
be  employed  as  the  cathode.  The  anode  is  often  made  of 
mercury  by  constructing  the  tube  in  an  inverted  U  form. 
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A  mercury  anode  does  not  darken  the  tube  by  sputtering  as 
do  other  metallic  anodes  because  the  sputtered  mercury 
runs  back  to  the  anode  after  it  condenses  on  the  glass  walls. 
As  mentioned  before,  other  gases  can  be  used,  with  or 
without  mercury  vapor. 

An  external,  metallic  electrode  100  is  situated  around  the 
glass,  outside  of  the  mercury  pool  4,  opposite  to  the  menis¬ 
cus  of  the  mercury,  and  serves  as  a  starting  band  for  facili¬ 
tating  the  starting  of  the  tube.  Other  types  of  starting 
bands  may  also  be  employed,  such  as  a  wire-mesh  screen, 
a  wire  wound  around  the  mercury-vapor  tube  2,  or  a  metal 
foil  attached  to  the  surface  of  the  glass,  though  the  electrode 
100  may  be  slightly  separated  from  the  tube  2.  The  posi¬ 
tion  of  the  electrode  100  is  so  chosen  that  the  operation  of 
the  tube  2  is  most  satisfactory.  It  is  also  possible  to  employ 
an  internal  electrode  excited  from  the  secondary  winding 
29  of  a  flashing,  high-ratio,  step-up  transformer  30,  similar¬ 
ly  to  the  excitation  of  the  electrode  100,  and  placed  nearer 
to  or  farther  from  the  cathode  4.  A  high  voltage,  accurate¬ 
ly  and  reliably  applied,  according  to  the  present  invention, 
to  the  external  grid  100,  starts  the  mercury-arc  strobo¬ 
scope  tube  2. 

Referring,  first,  to  Fig  1,  the  cathode  4  and  the  anode.  6 
of  the  mercury-arc  stroboscope  tube  2  are  connected  direct¬ 
ly  across  a  main  discharge  condenser  26  by  means  of  wire 
conductors  8  and  10.  A  current-limiting,  charging  imped¬ 
ance  35  is  employed.  This  conductor  or  impedance  35  is 
usually  a  combination  of  resistance  and  inductance,  and  is 
large  enough  to  hold  back  the  current  until  the  tube  has 
deionized,  but  small  enough  to  allow  the  condenser  to  charge 
in  time  for  the  next  flash.  The  series  circuit  consisting  of 
tbe  impedance  35  and  the  condenser  26  may  be  oscillatory, 
non-oscillatory,  or  critically  damped,  as  desired;  the  use 
of  both  oscillatory  and  non-oscillatory  condenser  charging 
circuits  is  already  known  to  the  art,  witness,  for  instance, 
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patent  No.  1,168,837,  to  Von  Lepel.  The  conductor  35  may 
be  chosen  so  that  its  resistance  and  inductance  shall  have 
such  magnitude  relative  to  the  capacity  of  the  condenser 
that  the  charging  circuit  shall  be  oscillatory.  There  is  noth¬ 
ing  critical  concerning  the  charging  circuit,  however,  except 
when  the  natural  period  of  the  series  circuit  or  the  time 
constant  is  appreciable  when  compared  to  the  interval  of 
time  between  flashes.  The  impedance  35  connects  the  cath¬ 
ode  4  and  one  end  of  the  condenser  26  to  the  negative  end 
of  a  battery  102.  The  impedance  35  may,  however,  be  con¬ 
nected  in  series  with  the  anode  6,  in  the  positive  side  of  the 
battery,  as  in  Fig.  2.  The  battery  102  may  be  replaced  by 
any  other  suitable  or  common  source  of  voltage,  such  as  a 
direct-current  generator,  and  the  direct-current  voltage 
may  be  derived  from  an  alternating-current  source,  as  illu¬ 
strated,  for  example,  in  connection  with  the  source  of  volt¬ 
age  101  in  Fig.  4,  and  also  in  Fig.  6.  The  anode  6  and  the 
other  end  of  the  condenser  26  are  connected  to  the  positive 
end  of  the  battery  102. 

Energy  is  thus  fed  to  the  condenser  26  from  the  source 
102  of  direct  current,  through  the  impedance  35,  creating  a 
difference  of  potential  between  the  cathode  4  and  the  anode 
6.  Before  each  flash,  the  condenser  26  is  charged  by  the 
battery  102  so  that  the  anode  is  positive.  If  the  mercury- 
arc  tube  2  has  been  exhausted  adequately,  it  will  not  conduct 
current  when  the  condenser  26  is  charged,  notwithstanding 
the  difference  of  potential  between  the  cathode  4  and  the 
anode  6.  The  usual  voltage  to  which  the  condenser  is  charg¬ 
ed  is  from  200  to  2,000’volts. 

The  quantity  of  stroboscopic  light  is  determined  by  the 
amount  of  energy  in  the  condenser  26  and  by  circuit  condi¬ 
tions.  The  capacity  of  the  condenser  26  is  increased  until 
there  is  sufficient  average  light  for  the  particular  frequency 
of  flashing  and  the  extraneous  illumination.  Slow  speeds 
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require  a  larger  amount  of  light  per  flash  than  fast  speeds 
to  give  the  same  average  illumination. 

Five  possible  methods  of  varying  the  amount  of  light  are : 

1.  Changing  the  capacity,  as  indicated  by  the  variable 
capacity  26,  in  Fig.  1.  The  amount  of  light  for  each  flash 
is  almost  proportional  to  the  capacity  and  the  square  of 
the  voltage. 

2.  Changing  the  voltage,  as  indicated  by  the  tapped 
input  supply  battery  or  power  supply  102,  in  Fig.  2.  There 
are  many  well-known  methods  of  varying  the  input  voltage, 
either  manually  or  automatically,  to  suit  requirements. 

3.  Changing  the  value  of  a  series  resistor  11  in  the  lamp 
discharge  circuit,  as  indicated  in  Fig.  1.  The  light  decreases 
as  the  resistance  increases,  since  more  of  the  energy  is  lost 
in  the  resistor. 

4.  Changing  the  value  of  an  inductance  12  in  series  with 
the  lamp,  in  the  condenser-discharge  circuit,  as  indicated  in 
Fig.  2.  The  light  is  decreased  as  the  inductance  is  in¬ 
creased.  The  variable  inductance  may  be  of  the  variometer 
type,  consisting  of  two  coils  movable  with  respect  to  each 
other. 

5.  Changing  the  secondary  impedance  61  of  a  transform¬ 
er  60  that  is  connected  in  series  with  the  discharge  current, 
as  illustrated  in  Fig.  3.  The  impedance  61  may  be  induc¬ 
tive,  capacitive,  resistive,  or  any  combination  of  these.  It 
may  further  consist  of  vacuum  or  gas-filled  tubes,  without 
moving  parts,  according  to  methods  well  known  in  the  art, 
for  automatically  controlling  the  amount  of  light,  in  accord¬ 
ance  with  any  desired  requirements. 

In  order  to  obtain  sudden  surges  of  current  through  the 
primary  winding  36  of  the  flashing  transformer  30,  a  timing 
relay  is  employed.  The  timing  relay  is  preferably  in  the 
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form  of  a  mercury-vapor  thyratron  140,  or  other  gaseous- 
discharge  device,  such  as  a  gas-filled  hot-cathode  thermionic 
tube,  connected  with  the  transformer  30  in  such  a  manner 
that,  when  it  operates,  the  energy  in  a  second  small  conden¬ 
ser  28  is  discharged  at  selected  intervals  into  the  trans¬ 
former  30,  whenever  the  tube  2  is  to  be  flashed.  As  the 
tube  140  conducts  in  one  direction  only,  it  serves  as  a  check 
valve.  It  is  a  gaseous-conductor  device  having  at  least 
three  electrodes,  namely,  a  cathode  48,  a  grid  50  and  a  plate 
52,  and  may  be  of  a  type  in  which  the  maximum  potential 
which  can  be  established  between  the  two  main  electrodes 
48  and  52  without  appreciable  current  flow  therebetween 
may  be  controlled  by  controlling  the  potential  between  one 
of  the  main  electrodes,  namely,  the  cathode  48,  and  the  third 
electrode  50.  The  current  between  the  anode  52  and  the 
cathode  48  may  be  controlled,  and  the  electric  discharge 
between  them  may  be  initiated,  by  varying  the  potential 
of  the  third  electrode  50  with  respect  to  the  cathode  48. 

The  secondary  winding  29  of  the  transformer  30  is  con¬ 
nected  between  the  cathode  4  and  the  external  electrode  100. 
The  primary  winding  36  of  this  transformer  is  connected, 
in  series  with  the  condenser  28,  in  the  output  circuit  of  the 
thyratron  140,  between  the  cathode  48  and  the  plate  52.  This 
output  circuit,  while  normally  open,  because  of  a  normally 
negative  bias  on  the  grid  50,  becomes  essentially  short- 
circuited  whenever  the  grid  50  is  subjected  to  a  suitable 
stimulus. 

Referring  to  Figs.  1  and  2,  in  particular,  the  condenser 
28  is  charged  from  the  battery  101,  or  from  any  other  suit¬ 
able  voltage  supply,  through  a  preferably  resistive  imped¬ 
ance  31,  in  series  therewith.  The  battery  101  may,  however, 
be  replaced  by  the  same  source  as  the  source  of  voltage  for 
the  condenser  26.  If  the  impedance  is  reactive,  the  thyra¬ 
tron  circuit  may,  under  certain  conditions,  generate  its  own 
oscillations  at  a  frequency  determined  by  the  circuit  con- 
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stants  and  the  characteristics  of  the  tube.  The  impedance 
31  may  be  made  adjustable,  as  illustrated,  in  order  to  vary 
the  charging  rate  of  the  condenser  28  and  this,  in  turn,  regu¬ 
lates  the  frequency  of  the  high-voltage  surges  that  are 
applied  to  the  external  electrode  100. 

A  bleeder  resistance  133  (illustrated  in  Fig.  2  only)  al¬ 
lows  a  small  current  to  flow,  in  order  to  maintain  the  proper 
voltage  bias  upon  the  grid  50.  The  grid  50  is  connected  so 
that  it  is  negative  with  respect  to  the  cathode  48.  The  re¬ 
sistance  133  is  necessary  to  prevent  the  self-operation  of 
the  thyratron  140  when  the  condenser  28  becomes  fully 
charged.  The  said  resistance  133  (illustrated  in  Fig.  2  only) 
is  made  to  have  a  large  value,  or  is  disconnected,  when  self¬ 
oscillations  of  the  thyratron  are  desired.  The  grid  50  may 
be  connected  to  various  taps  on  the  resistance  33  or  31,  as 
illustrated  in  Figs.  1,  2,  3,  4  and  5,  to  cause  the  thyratron 
140  to  oscillate  as  a  relaxation  oscillator. 

The  self-excited  relaxation-oscillator  thyratron  circuit 
described  in  the  preceding  paragraphs  as  initiating  dis¬ 
charge  of  the  condenser  26  at  selected  intervals  is  some¬ 
times  termed  a  self-excited  static  inverter.  This  inverter 
produces  electrical  impulses  at  a  controlled  rate  deter¬ 
mined  by  its  adjustment.  If  an  external  signal  is  used  to 
trip  the  thyratron  (such  as  from  the  grid  transformer  64 
and  oscillator  62  illustrated  in  Fig.  2),  the  circuit  is  some¬ 
times  called  a  driven  static  inverter. 

The  manner  of  connecting  the  grid  for  self-oscillation 
depends  upon  the  characteristics  of  the  particular  thyratron 
that  is  used.  For  thyratrons  with  a  negative  control  char¬ 
acteristic  (which  start  when  the  grid  voltage  is  negative), 
circuits  of  the  type  shown  in  Figs.  2, 3,  5  and  6  may  be  used. 
For  thyratrons  with  a  positive  control  characteristic 
(which  start  when  the  grid  voltage  is  positive)  circuits  of 
the  types  shown  in  Figs.  1,  5  and  6  may  be  used.  Thyra- 


trons,  furthermore,  especially  the  inverter  types  that  have 
a  short  deionization  time,  require  a  certain  amount  of  grid 
current  in  order  to  conduct.  Often  a  positive  voltage  is 
required  on  the  grid  of  a  negative-control  thyratron  to 
supply  the  required  grid  current  through  the  grid  resistor 
142.  The  grid  resistor  142,  if  varied,  will  vary  the  self¬ 
oscillation  rate,  if  grid  currents  are  necessary  for  starting. 

The  use  of  the  thyratron  tube  140  makes  it  possible  to 
operate  the  circuit  without  any  moving  parts,  except,  in 
some  cases,  for  causing  the  thyratron  to  function.  The 
thyratron  does  not  conduct  current  when  there  are  no  im¬ 
pulses  in  the  grid  circuit,  except  when  used  for  self -oscilla¬ 
tion,  as  described.  A  timing  impulse  coming  into  the  input 
or  grid  circuit,  to  stimulate  the  grid,  trips  the  thyratron  140, 
causing  it  to  start  and  the  lamp  2  to  flash.  In  the  circuit  of 
Fig.  2,  the  impulse  is  effected  through  the  trip,  grid  trans¬ 
former  64,  from  the  oscillator  62,  so  that  the  light  flashes 
are  controlled  in  accordance  with  the  oscillations  of  the 
oscillator.  In  the  circuits  of  other  figures,  the  control  is 
effected  in  other  ways.  The  condenser  28  then  discharges 
quickly  through  the  output  circuit  of  the  thyratron  140, 
into  the  primary  winding  36  of  the  step-up  transformer  30, 
virtually  short-circuiting  the  resistor  33  and  placing  full 
voltage  on  the  resistor  31.  The  cathode  48  is  thus  raised 
to  nearly  the  potential  of  the  anode  52,  and  the  grid  50  is 
given  a  sudden  and  very  strong  negative  bias.  There  is  a 
sudden  rush  of  discharge  current  from  the  condenser  28 
into  the  primary  winding  36,  producing  a  high  voltage 
thereacross  for  a  brief  interval  of  time.  The  very  rapid 
rise  of  the  primary  flux  in  the  flashing  transformer  30  de¬ 
velops  a  sudden  and  intense,  very  high  potential  between 
the  external  electrode  100  and  the  cathode  4.  This  high 
voltage  may,  of  course,  be  suddenly  applied  between  the 
electrode  100  and  the  cathode  4  of  the  tube  2  in  other  ways 
than  by  means  of  the  step-up  transformer  30, 
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Owing  to  the  high  resistance  in  the  electrostatic  field  of 
the  glass  of  the  tube  2,  and  the  consequently  high-potential 
gradient,  this  suddenly  applied,  high  voltage  will  cause  a 
bright,  cathode  spot  to  form  on  the  surface  of  the  mercury 
cathode  4  and  at  the  junction  between  the  mercury  and  the 
inner  wall  of  the  glass  tube.  This  starts  the  arc  between 
the  cathode  4  and  the  anode  6  of  the  tube  2.  The  gas  in 
the  tube  becomes  ionized  for,  like  the  filament  in  a  vacuum 
tube,  this  bright  spot  is  a  source  of  electrons  in  the  vicinity 
of  the  cathode  4.  Metallic-filament  devices,  however,  usual¬ 
ly  cannot  supply  the  required  number  of  electrons,  thus 
interfering  with  the  quickness  of  the  flashes  of  the  strobo¬ 
scopic  light.  Furthermore,  the  life  of  a  heater  type  of 
cathode  in  this  service  is  short.  As  soon  as  the  cathode 
spot  is  formed  on  the  mercury,  the  condenser  26  discharges 
through  the  tube  2. 

An  arc  discharge  is  thus  abruptly  initiated  through  the 
tube.  Light  is,  therefore,  produced  by  the  tube  2  when  the 
condenser  26,  after  being  charged  to  a  certain  value,  dis¬ 
charges  its  energy  violently  and  quickly  into  it  at  the  de¬ 
sired  instant. 

At  the  instant  of  discharge,  the  current  surge  is  natural¬ 
ly  very  large,  over  one  thousand  amperes,  and  the  flash  of 
light  through  the  tube  is  very  intense  and  quick.  The  ap¬ 
parent  speed  of  a  moving  object  is  thus  effectively  reduced 
or  “ stopped”,  since  the  object  moves  an  inappreciable  dis¬ 
tance  during  the  time  that  the  light  is  on.  Because  of  the 
low  impedance  of  the  mercury  lamp  2,  the  duration  of  the 
flash  discharge  is  short,  about  10  microseconds  or  less,  the 
exact  time  being  a  function  of  the  size  of  the  capacity  26, 
the  voltage  to  which  it  is  charged,  the  dimensions  of  the 
tube,  the  temperature  of  the  tube,  the  impedance  of  the  leads 
8  and  10  connecting  the  condenser  and  the  tube,  the  volt- 
ampere  characteristics  of  the  tube  2,  and  other  factors. 
Under  some  conditions,  the  duration  of  the  flash  is  less  than 
one  microsecond.  ! 
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The  impedance  of  the  conductors  8  and  10  is  useful  in 
extinguishing  the  arc. 

The  condenser  discharge  through  the  mercury  vapor 
lamp  2  would  be  oscillatory  except  for  the  fact  that  the 
tube  2  is  a  rectifier  and  allows  current  to  flow  only  from 
the  anode  6  to  the  cathode  4.  This  oscillatory  tendency  is 
useful,  however,  since  it  assists  in  preventing  a  continuous 
flow  of  current  through  the  lamp  2  from  the  direct-current 
power  supply,  such  as  the  battery  102.  The  condenser  26 
is  charged  with  a  potential  of  an  opposite  polarity  after  a 
surge  of  current  flows  through  the  tube  2.  A  negative  volt¬ 
age  is  thus  put  on  the  anode  6,  which  helps  to  deionize  the 
tube. 

As  the  thyratron  140  is  a  rectifier,  the  current  in  the  cir¬ 
cuit  comprising  the  condenser  28  and  the  transformer  30 
cannot  oscillate,  although  there  is  a  tendency  to  do  so.  At 
the  instant  that  the  current  stops,  due  to  the  oscillation,  the 
tube  140  begins  to  deionize,  since  the  grid  and  plate  volt¬ 
ages,  at  this  instant,  are  both  either  negative  or  zero  with 
respect  to  the  cathode  48.  As  soon  as  the  current  stops, 
the  arc  will  not  be  established  in  the  opposite  direction; 
for,  since  there  is  no  source  of  electrons  on  the  anode  6, 
mercury-arc  tubes  do  not  reverse  in  their  normal  operation. 
The  arc,  therefore,  becomes  extinguished.  The  charging 
current  causes  a  voltage  drop  across  the  resistance  31,  which 
is  negative  with  respect  to  the  cathode  48.  This  voltage 
drop  is  nearly  equal  to  the  voltage  of  the  direct-current 
supply  at  the  first  instant,  but  becomes  smaller  as  the  con¬ 
denser  28  is  charged.  The  condenser  28  then  recharges,  as 
from  the  battery  101,  through  the  impedance  31,  in  prepara¬ 
tion  for  the  next  impulse. 

The  thyratron  trip  circuit  puts  a  high  voltage  on  the 
starting  band  100  in  a  sudden  manner  that  makes  the  tube 
start  reliably.  The  use  of  this  starting-tube  thyratron 
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makes  the  mercury-arc  stroboscope  a  practical  and  useful 
arrangement.  The  mercury-arc  tube  may  thus  be  started 
by  a  few  microamperes  of  current  in  the  grid  circuit  of  the 
thermionic  tube,  and  there  is  a  negligible  time  delay  between 
the  current  impulses  to  the  grid  and  the  starting  of  the 
light  flashes. 

The  grid  transformer  64  is  usually  one  which  gives  a 
peaked  secondary  voltage.  This  gives  the  thyratron  a 
rapid  voltage  change  on  the  grid  circuit  and  thus  tends  to 
eliminate  any  uncertainty  or  flicker,  which  often  results 
because  of  variations  of  the  part  of  the  voltage  wave  where 
the  thyratron  may  start. 

One  characteristic  of  the  present  invention  is  that  the 
light  produced  by  the  tube  2  may  be  of  much  higher  instan¬ 
taneous  intensity  than  is  attainable  with  mercury  tubes  the 
light  of  which  is  continuous,  instead  of  periodic.  If  the 
tube  were  subjected  continuously  to  the  potential  to  which 
the  condenser  26  is  initially  charged,  it  would  become  de¬ 
stroyed.  It  is  found  that  the  light  thus  periodically  emitted 
by  the  high-current  discharges  of  .the  tube,  at  these  high 
potentials,  besides  being  of  higher  intensity,  has  a  much 
larger  proportion  of  components  from  the  green,  yellow 
and  the  red  portions  of  the  visible  spectrum  than  is  the 
case  with  the  ordinary,  current  discharges  produced  with 
mercury  tubes  as  at  present  operated.  This  light,  in  fact, 
is  such  as  to  compare  very  favorably  with  natural,  white 
light.  The  invention  is  thus  adapted  to  all  the  stroboscopic 
uses  of  the  present  day,  and  also  to  many  other  uses  where  a 
light  of  good,  white  quality  is  necessary.  The  ultraviolet 
portion  of  the  spectrum,  also,  is  found  to  have  many  addi¬ 
tional  components  and  those  in  the  so-called,  near-ultra¬ 
violet  portion  of  the  spectrum  are  very  actinic  and  hence 
suitable  for  photographic  work.  In  this  respect,:  this 
mercury-arc  stroboscope  is  far  superior  to  others,  sdch  as 
those  using  neon  lamps. 
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The  primary  winding  36  of  the  transformer  30  may  be 
equally  well  energized  by  a  charging  surge  in  the  con¬ 
denser  28,  as  shown  in  Fig.  3.  The  function  of  the  im¬ 
pedance  33  is  to  discharge  the  condenser  28  between  flashes 
and  thus  to  prepare  it  for  the  next  surge.  In  practice,  a 
by-pass  condenser  is  usually  put  across  the  battery  101  to 
bypass  the  current  surges  that  charge  the  condenser  28. 
The  resistance  across  the  thyratron  establishes  sufficient 
current  to  give  the  thyratron  the  proper  bias  on  its  grid,  if 
self-oscillation  is  not  desired. 

Tripping  surges  in  the  grid  circuit  can  be  supplied  either 
by  transformer  or  capacity  coupling,  as  commonly  used  in 
the  art.  The  resistance  31  may  be  made  to  have  a  high 
value;  or  it  may  be  open  circuited,  if  self -oscillations  are 
desired.  Variation  of  the  tap  146  on  the  resistor  33  (Fig. 
1),  or  variation  of  the  value  of  resistor  33,  will  vary  the 
frequency  of  the  self-excited  static  inverter  circuit  just 
described.  A  variable  impedance,  included  as  an  element 
in  the  inverter  circuit  (Fig.  3)  is  connected  with  the  vacuum 
tube  140  in  the  charging  circuit  of  the  second  condenser 
for  varying  the  impulse  rate  by  controlling  the  current 
flowing  through  the  vacuum  tube  140  and,  therefore,  the  in¬ 
tervals  between  condenser  discharges.  Similar  remarks 
apply  to  variation  of  the  tap  147  on  the  resistor  31  of  Fig. 
2,  and  similarly  with  the  other  diagrams. 

The  gaseous-discharge  device  140  is  shown  connected  in 
circuit  with  the  source  of  potential  101  and  with  the  vari¬ 
able  impedance  33  (Fig.  1)  or  31  (Fig.  2).  The  voltage  im¬ 
pulses  which  occur  at  the  instant  that  current  flows  through 
the  electric  check  valve  140  are,  in  both  cases,  conveyed 
through  the  transformer  30  to  the  flash-producing  appara¬ 
tus  2. 

An  adjustable  impedance  19,  shown  as  a  resistance  in 
Fig.  3,  is  conveniently  connected  into  circuit,  especially  in 
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variable-speed  strobscopes,  for  varying  the  intensity  of 
the  starting  voltage  which  is  applied  to  the  starting  grid 
100.  The  impedance  19  and  the  transformer  30  may  be  in 
either  the  anode  or  the  cathode  circuit.  The  impedance  19 
is  adjusted  until  sufficient  voltage  is  obtained  to  make  the 
operation  satisfactory. 

In  Pig.  3,  the  static  inverter  is  illustrated  as  embodying 
the  second  condenser  28  in  series  circuit  with  the  gaseous- 
discharge  device  or  electric  check  valve  140,  the  inductance 
36,  and  the  energy  source  of  current  101.  The  series  cir¬ 
cuit  extends  from  one  side  of  the  battery  101,  through  the 
primary  winding  36  of  the  transformer  30,  the  condenser 
28  and  the  impedance  33,  in  parallel,  the  tube  140,  and  the 
resistor  19,  to  the  other  side  of  the  battery  101.  The  grid 
50  is,  in  this  case,  shown  connected,  through  the  resistor 
142,  to  a  tap  149  of  the  resistor  33,  connected  in  parallel 
to  the  condenser  28,  thus  providing  a  variable  impedance 
shunted  across  the  second  condenser  28.  In  Figs.  1  and  2, 
on  the  other  hand,  the  second  condenser  28  is  shown 
shunted  across  the  main  electrodes  48  and  52  of  the  gase¬ 
ous-discharge  device  140.  In  all  cases,  the  condenser  28  is 
caused  to  discharge  through  the  gaseous-conductor  device 
140  by  varying  the  potential  of  the  grid  electrode  50. 

Figs.  4,  5  and  6  illustrate  circuits  that  are  efficient  for 
charging  the  discharge  condenser  26.  In  Figs.  4  and  5,  the 
charging  circuit  consists  of  the  impedance  35  in  series  with 
a  rectifier  tube,  shown  at  7  in  Fig.  4  and  at  107  in  Fig.  5. 
The  impedance  35  may  consist  of  a  combination  of  resist¬ 
ance  and  inductance.  In  combination  with  the  condenser, 
a  series  oscillatory  circuit  is  formed  if  the  resistance  is  less 
than  that  required  for  critical  damping.  It  follows  also 
that  the  effective  resistance  of  the  rectifier  tube  7  or  107 
must  be  negligible  or  small  enough  to  allow  the  circuit  to 
be  oscillatory.  The  tubes  7  and  107  flash  as  they  charge  the 


346 


condenser  26  and  a  second  flash  is  obtained  when  a  second 
tube  2  short-circuits  the  condenser  26. 

The  elements  are  chosen  so  that  the  electric  check  valve 
7  or  107  and  the  inductance  of  the  circuit  form  with  the 
condenser  26  an  oscillatory  circuit  that  is  slightly  damped, 
for  high  efficiency.  Whether  slightly  or  highly  damped,  the 
condenser  26  will  be  charged  by  this  oscillatory  circuit  to  a 
predetermined  maximum  potential  higher  than  the  poten¬ 
tial  of  the  energy  source  of  potential  102  for  charging  the 
condenser  26.  A  maximum  condenser  voltage  will  thus  be 
developed  not  substantially  higher  than  the  condenser  volt¬ 
age  which  exists  at  the  instant  immediately  preceding  the 
discharge  of  the  condenser.  In  all  cases,  the  condenser  26 
is  discharged  at  selected  intervals. 

A  circuit  breaker  120  (Fig.  4)  is  useful  for  protection  of 
high-efficiency  charging  circuits,  since  large  currents  are 
apt  to  flow  if  the  tube  2  does,  not  operate  properly.  The 
“holdover”  current  through  the  tube  2  is  limited  by  the 
regulation  of  the  power  supply  102,  the  resistance  of  im¬ 
pedance  35,  and  the  effective  resistance  of  the  tube  2. 

The  operation  of  the  remainder  of  the  circuit  of  Fig.  4 
is  the  same  as  has  been  described  in  the  discussion  of  Fig. 
2,  except  that  the  grid  50  is  shown  connected  to  the  cathode. 
This  thyratron  140  forms  an  inverter  of  the  self-driven 
type  in  conjunction  with  the  other  component  parts  of  the 
circuit.  The  flashes  of  light  from  the  tube  2  are  controlled 
by  the  oscillation  of  the  inverter,  and  adjustment  of  the 
frequency  is  made  by  changing  the  value  of  the  charging 
resistance  31. 

In  Fig.  5,  the  rectifier  tube  7  is  illustrated  as  of  the  same 
type  as  the  flash  tube  2.  Control  is  obtained  by  a  surge  in¬ 
to  the  transformer  30a  from  a  thyratron  inverter,  either 
self-oscillatory  or  driven,  as  has  been  described  in  connec¬ 
tion  with  the  Figs.  1,  2  and  3.  The  flashes  of  light  are  illus- 
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trated  as  controlled  through  the  closing  of  a  switch  32 
which  may,  of  course,  he  controlled  by  a  periodically  mov¬ 
able  member  as  described  in  the  said  application,  and  also 
in  United  States  Letters  Patent  No.  2,181,879,  issued  De¬ 
cember  5,  1939.  The  switch  32  may  be  very  small,  since  it 
carries  very  small  currents.  The  grid  50  of  the  thyratron 
140  is  connected  to  one  side  of  the  switch  32  through  a 
small  trip  condenser  59,  which  may  be  as  small  as  0.00025 
microfarads.  The  other  side  of  the  switch  32  is  connected 
to  the  anode  52.  The  grid  50  is  also  connected  to  the  nega¬ 
tive  end  of  the  resistor  31,  in  series  with  a  resistance  142. 
The  resistance  142  limits  any  current  that  may  tend  to 
flow  when  the  grid  50  becomes  positive,  or  when  there  is 
any  ionization  in  the  tube.  When  the  switch  32  is  closed, 
therefore,  the  grid  50  of  the  thvratron  becomes  positive 
with  respect  to  the  cathode  48,  and  the  thvratron  becomes 
conductive.  Energy  in  the  small  condenser  28  is  then  per¬ 
mitted  to  become  discharged  into  a  winding,  such  as  the 
primary  winding  36,  so  that  a  surge  of  current  is  caused  to 
flow  though  the  resistance  142.  The  surge  in  the  grid  cir¬ 
cuit  of  the  thyratron  140  may  also  be  brought  about  in 
other  ways,  as  by  the  use  of  electrical  transients  in  induct¬ 
ances,  transformers,  or  by  impulses  from  photo-electric 
cells,  amplifiers,  etc.  The  potential  upon  the  grid  50  con¬ 
trols  the  time  of  starting  of  the  violent  electrical  transients 
that  cause  the  stroboscopic  light.  In  this  manner,  tjie  po¬ 
tential  of  the  grid  50  is  raised  to  a  high,  positive  value  with 
respect  to  the  cathode  48. 

At  the  instant  that  the  grid  potential  reaches  a  critical 
value,  the  output  circuit  of  the  thyratron  tube  140  is  com¬ 
pleted  from  the  anode  52  to  the  cathode  48,  through  the  pri¬ 
mary  winding  36  and  the  condenser  28.  The  energy  Stored 
in  the  condenser  28  is  then  violently  discharged  into  the 
low-impedance  primary  winding  36  through  the  thyratron 
tube  140.  A  relatively  high  voltage  appears  across  the 
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terminals  of  the  secondary  winding  29'  and  the  main  arc  in 
the  tube  2  is  thereby  started. 

Immediately  after  the  condenser  28  discharges,  the  grid 
50  is  caused  to  be  very  negative  with  respect  to  the  cathode 
48  and,  in  this  manner,  the  thyratron  is  prevented  from 
starting  when  the  anode  becomes  positive  with  respect  to 
the  cathode,  as  the  condenser  28  builds  up. 

A  leak  resistor  143  may  be  put  across  the  condenser  59 
in  the  grid  circuit  to  discharge  iit  between  successive  tran¬ 
sients,  between  flashes,  as  at  the  opening  of  the  switch  32, 
in  order  to  prepare  for  the  next  surge,  but  the  value  of 
the  resistance  of  the  leak  is  sufficiently  high  to  prevent 
further  influence  upon  the  thyratron  if  the  switch  32  is 
left  in  a  closed  position.  After  discharge,  the  grid  50  again 
becomes  negative  with  respect  to  the  cathode  48. 

Once  the  switch  32  becomes  closed,  it  may  remain  closed 
without  the  thyratron  140  flashing  on  again  when  the  con¬ 
densers  26  and  28  build  up  their  voltages.  The  operation 
is  independent  of  the  length  of  time  that  the  switch  32  re¬ 
mains  closed,  for  the  complete  function  is  performed  at  the 
moment  of  first  closing. 

Fig.  6  illustrates  a  circuit  arrangement  that  is  particu¬ 
larly  useful  for  obtaining  flashes  of  light  that  are  multiples 
of  the  line  frequency.  The  transformer  148,  the  primary 
winding  144  of  which  is  connected  to  a  source  of  alternat¬ 
ing  current,  has  a  secondary  winding  147  connected  in 
series  with  the  impedance  35  and  a  rectifier  tube  20  to  the 
flash  condenser  26.  This  series  circuit  is  oscillatory,  since 
a  higher  efficiency  of  charging  the  condenser  results.  Re¬ 
sistance  in  the  impedance  35,  the  tube  20,  or  the  transform¬ 
er  causes  losses  of  energy.  The  impedance  35  may  consist 
of  an  inductance.  Often  the  effective  series  inductance  of 
the  transformer  serves  the  same  function  as  the  inductance 
35,  in  which  event  the  inductance  35  will  not  be  needed  for 
operation  of  the  circuit. 
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The  rectifier  tube  20  charges  the  condenser  26  through 
the  impedance  35  when  the  secondary  voltage  of  the  wind¬ 
ing  147  of  the  transformer  148  is  positive.  A  rectifier  tube 
21,  connected  to  a  secondary  tap  161  of  the  transformer 
secondary  winding  147,  is  connected  in  series  with  the  ad¬ 
justable  impedance  31  to  charge  the  condenser  28.  The 
condenser  28  is  charged  through  resistance  31  from  this 
rectifier  21.  The  grid  50  of  the  thyratron  140  is  connected 
through  the  resistance  142  to  the  end  of  a  winding  160  on 
the  transformer,  which  is  negative  during  the  half  cycle 
while  the  condensers  are  being  charged. 

"While  the  grid  50  is  negative,  the  thyratron  is  inoperative 
and,  therefore,  the  condensers  28  and  26  are  permitted  to 
accumulate  a  charge.  On  ,the  succeeding  half  cycle,  the 
grid  50  swings  positive  and  trips  the  thyratron  140  which, 
in  turn,  causes  the  main  condenser  26  to  discharge  through 
the  mercury-arc  tube  2,  as  has  been  previously  explained. 

The  variable  resistance  31  or  142  makes  it  possible  to 
arrange  the  circuit  so  that  flashes  every  other  cycle  or 
every  third  cycle  or  other  submultiple  can  be  selected  by 
adjustment.  The  thyratron  140  for  this  purpose  is  one 
with  a  positive  control  characteristic  or  one  that  requires 
positive  grid  current  to  start. 

The  circuits  which  have  been  described  herein  are  use¬ 
ful  for  many  other  purposes  than  for  the  production  of 
stroboscopic  light.  They  are  usable  with  almost  any  ap¬ 
paratus  adapted  for  excitation  by  electrical  impulses 
through  the  medium  of  a  condenser. 

Further  modifications  will  occur  to  persons  skilled  in  the 
art,  and  all  such  are  considered  to  fall  within  the  spirit  and 
scope  of  the  invention,  as  defined  in  the  appended  claims. 

What  is  claimed  is : 

1.  In  combination  with  apparatus  for  producing  elec¬ 
trical  energy  flashes  of  the  type  in  which  a  condenser  is 
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periodically  discharged  through  a  gaseous  conductor  lamp, 
means  for  initiating  discharge  of  the  condenser  at  selected 
intervals  consisting  of  a  sitatic  inverter  for  producing  elec¬ 
trical  impulses  at  a  controlled  rate,  said  inverter  compris¬ 
ing  a  gaseous  discharge  device  connected  in  circuit  with  a 
source  of  potential  and  with  means  for  varying  the  impulse 
rate  comprising  a  variable  impedance,  and  means  for  con¬ 
veying  such  impulses  to  the  flash  producing  apparatus. 

2.  In  combination  with  apparatus  adapted  for  excita¬ 
tion  by  electrical  impulses,  means  for  exciting  such  appa¬ 
ratus  comprising  a  condenser,  a  source  of  energy  for  charg¬ 
ing  the  condenser,  means  connected  in  series  circuit  with 
the  energy  source  and  with  the  condenser  for  charging  the 
condenser  to  a  potential  higher  than  the  potential  of  the 
energy  source,  said  means  comprising  an  electric  check 
valve  and  an  inductance  forming  with  the  condenser  a 
slightly  damped  oscillating  circuit,  means  for  discharging 
the  condenser  at  selected  intervals,  and  means  for  convey¬ 
ing  to  the  apparatus  the  voltage  impulse  which  occurs  at 
the  instant  that  current  ceases  to  flow’  through  said  elec¬ 
tric  check  value. 

3.  Apparatus  of  the  type  defined  in  claim  1  in  which  the 
gaseous  discharge  device  is  a  gaseous  conductor  device 
having  at  least  three  electrodes  of  a  type  in  which  the  maxi¬ 
mum  potential  which  can  be  established  between  two  main 
electrodes  without  appreciable  current  flow  therebetween 
may  be  controlled  by  controlling  the  potential  between  one 
of  said  main  electrodes  and  a  third  electrode. 

4.  Apparatus  of  the  type  defined  in  claim  1  in  w’hich 
the  static  inverter  includes  a  second  condenser  arranged 
in  series  circuit  with  the  gaseous  discharge  device  and  the 
source  of  potential. 

5.  Apparatus  of  the  type  defined  in  claim  1  in  which  the 
static  inverter  includes  a  second  condenser  shunted  across 
the  gaseous  discharge  device. 
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'  6.  In  combination  with  apparatus  for  producing  elec¬ 
trical  energy  flashes  of  the  type  in  which  a  condenser  is 
periodically  discharged  through  a  gaseous  conductor  lamp, 
means  for  initiating  discharge  of  the  condenser  at  selected 
intervals  consisting  of  a  static  inverter  for  producing  elec¬ 
trical  impulses  at  a  controlled  rate,  said  inverter  compris- 
ing  a  gaseous  discharge  device  in  series  circuit  with  a 
source  of  potential  and  with  a  second  condenser,  and  means 
for  varying  the  impulse  rate  comprising  a  variable  im¬ 
pedance  shunted  across  said  second  condenser,  and  means 
.for  conveying  such  impulses  to  the  flash  producing  appara¬ 
tus. 

i 

7.  In  combination  with  apparatus  for  producing  elec¬ 
trical  energy  flashes  of  the  type  in  which  a  condenser  is 
periodically  discharged  through  a  gaseous  conductor  lamp, 
means  for  initiating  discharge  of  the  condenser  at  selected 
intervals  consisting  of  a  static  inverter  for  producing  elec¬ 
trical  impulses  at  a  controlled  rate,  said  inverter  compris¬ 
ing  a  gaseous  discharge  device  connected  in  circuit  with  a 
source  of  potential,  a  second  condenser  shunted  across  the 
gaseous  discharge  device,  and  means  for  varying  the  im¬ 
pulse  rate  comprising  a  variable  impedance  connected  in 
tlie  charging  circuit  of  the  second  condenser,  and  means  for 
conveying  such  impulses  to  the  flash  producing  apparatus. 

3.  In  combination  with  apparatus  for  producing  electri¬ 
cal  energy  flashes  of  the  type  in  which  a  condenser  is 
periodically  discharged  through  a  gaseous  conductor  lamp, 
means  for  initiating  discharge  of  the  condenser  at  selected 
intervals  consisting  of  a  static  inverter  for  producing  elec¬ 
trical  impulses  at  a  controlled  rate,  said  inverter  compris¬ 
ing  a  gaseous  discharge  device  connecting  in  circuit  with 
a  source  of  potential,  a  second  condenser  shunted  across  the 
gaseous  discharge  device,  and  means  for  varying  the  im¬ 
pulse  rate  comprising  a  vacuum  tube  connected  ip  the 
charging  circuit  of  the  second  condenser  together  with 
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means  for  controlling  the  current  flowing  through  said 
vacuum  tube,  said  means  comprising  a  variable  impedance. 

9.  A  static  inverter  comprising  a  condenser,  a  source  of 
potential  for  charging  the'  condenser,  means  connected  in 
series  circuit  with  the  energy  source  and  with  the  con¬ 
denser  for  charging  the  condenser  to  a  potential  higher 
than  the  potential  of  the  energy  source,  said  means  com¬ 
prising  an  electric  check  valve  and  an  inductance  forming 
with  the  condenser  an  oscillating  circuit,  means  for  dis¬ 
charging  the  condenser  comprising  a  gaseous  discharge  de¬ 
vice  having  at  least  three  electrodes  and  of  the  type  in 
which  the  maximum  potential  which  can  be  established  be¬ 
tween  two  main  electrodes  ■without  appreciable  current  flow 
therebetween  may  be  controlled  by  controlling  the  poten¬ 
tial  between  one  of  said  main  electrodes  and  a  third  elec¬ 
trode;  said  condenser  discharge  means  also  including 
means  for  impressing  between  the  third  electrode  and  one 
of  the  main  electrodes  of  said  gaseous  conductor  device  the 
voltage  impulse  which  occurs  at  the  instant  current  ceases 
to  flow  through  said  electric  check  valve. 

10.  A  static  inverter  of  the  type  defined  in  claim  9,  em¬ 
bodying  as  an  additional  element  a  variable  impedance  for 
controlling  the  intervals  between  condenser  discharges. 

11.  In  combination  with  apparatus  for  producing  elec¬ 
trical  energy  flashes  of  the  type  in  which  a  condenser  is  pe¬ 
riodically  discharged  through  a  gaseous  conductor  lamp, 
means  for  initiating  discharge  of  the  condenser  at  selected 
intervals  consisting  of  a  static  inverter  for  producing  elec¬ 
trical  impulses  at  a  controlled  rate,  said  inverter  comprising 
a  second  condenser,  a  source  of  energy  for  charging  the 
condenser,  means  connected  in  series  circuit  with  the  energy 
source  and  with  the  second  condenser  for  charging  the  sec¬ 
ond  condenser  to  a  potential  higher  than  the  potential  of 
the  energy  source,  said  means  comprising  an  electric  check 
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valve  and  an  inductance  forming  with  the  second  condenser 
a  slightly  damped  oscillating  circuit,  means  for  discharging 
the  second  condenser  comprising  a  gaseous  discharge  device 
having  at  least  three  electrodes  of  the  type  in  which  the 
maximum  potential  which  can  be  established  between  two 
main  electrodes  without  appreciable  current  flow  therebe¬ 
tween  may  be  controlled  by  controlling  the  potential  be¬ 
tween  one  of  said  main  electrodes  and  a  third  electrode, 
means  for  impressing  between  said  third  electrode  and  one 
of  the  main  electrodes  of  said  gaseous  discharge  device  the 
voltage  impulse  which  occurs  at  the  instant  current  ceases 
to  flow  through  said  electric  check  valve,  together  with 
means  for  varying  the  impulse  rate  comprising  a  variable 
impedance  included  as  an  element  in  the  inverter  circui+, 
and  means  for  conveying  such  impulses  to  the  flash-produc¬ 
ing  apparatus. 

12.  In  apparatus  for  producing  electric  energy  flashes, 
a  condenser,  a  source  of  potential  for  charging  the  conden¬ 
ser,  means  for  charging  the  condenser  to  a  predetermined 
potential  higher  than  the  potential  of  the  energy  source, 
said  means  comprising  an  inductance  and  an  electric  check 
valve  connected  in  series  circuit  with  the  energy  source  and 
with  the  condenser,  and  means  for  discharging  the  conden¬ 
ser  at  selected  intervals. 

13.  In  flash  producing  apparatus,  a  gaseous  conductor 
device  having  at  least  three  electrodes  of  the  type  in  which 
an  electric  discharge  between  two  main  electrodes  may  be  in¬ 
itiated  by  changing  the  potential  of  the  third  electrode, a  con¬ 
denser  shunted  across  the  main  electrodes,  means  for  charg¬ 
ing  said  condenser  comprising  a  source  of  current,  an  in¬ 
ductance  and  an  electric  check  valve  connected  in  series, 
and  means  for  varying  the  potential  of  said  third  electrode 
to  cause  said  condenser  to  discharge  through  said  device. 
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14.  In  apparatus  for  producing  substantially  uniform 
electric  energy  flashes,  a  condenser,  means  for  charging  the 
condenser  comprising  a  source  of  current  and  a  conductor 
having  resistance  and  inductance  of  such  magnitude  rela¬ 
tive  to  the  capacity  of  the  condenser  that  the  charging  cir¬ 
cuit  is  an  oscillating  circuit,  such  means  being  adapted  to 
develop  a  maximum  condenser  voltage  not  substantially 
higher  than  the  condenser  voltage  which  exists  at  the  in¬ 
stant  immediately  preceding  the  discharge  of  the  conden¬ 
ser  and  means  for  discharging  the  condenser  at  selected 
intervals. 


•vyi'V .  •  in-  < 
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Paper  No.  45 

UNITED  STATES  PATENT  OFFICE 
Richmond,  Va. 

Div.  54,  Room  300 

David  Rines 
1  Federal  St.  Room  739 
Boston,  Mass. 

Applicant:  H.  E.  Edgerton 
Ser.  No.  311,724 
Filed  Dec.  30, 1939 
For  Electric  System 

Apr.  12,  1945. 

This  case  has  been  returned  to  the  examiner  for  action  on 
claims  1-7,  9,  and  10,  under  the  provisions  of  Rule  139. 

Claims  1-7,  9,  and  10  were  counts  of  Interference  No. 
74,402  between  applicant’s  earlier  application  685,501,  and 
a  Miller  patent  2,043,484.  This  interference  was  dissolved 
on  the  ground  that  Ser.  No.  685,501  would  not  support  cer¬ 
tain  counts  of  the  interference,  including  the  counts  corre¬ 
sponding  to  the  above  claims  1-7,  9,  and  10.  This  dissolution 
was  affirmed  by  the  Board  of  Appeals  in  its  decision  ren¬ 
dered  in  July  1939.  The  present  application  was  filed  De¬ 
cember  30,  1939,  including  claims  1-7,  9,  and  10,  which  had 
been  ruled  out  of  the  earlier  application  685,501.  Applicant 
requested  an  interference  with  the  Miller  patent  on  claims 
1-7,  9,  and  10.  This  was  denied  and  claims  rejected  on  the 
ground  of  estoppel  under  Rule  127.  This  rejection  was  af¬ 
firmed  by  the  Board  of  Appeals  in  its  decision  of  August  1, 
1941.  These  claims  were  retained  in  this  application  be¬ 
yond  the  time  in  which  further  appeal  could  have  been 
taken,  and  accordingly  were  rejected  on  estoppel  to  prose¬ 
cute.  This  rejection  was  affirmed  by  the  Board  of  Appeals, 
January  1, 1945. 
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The  Board  of  Appeals  decision  of  January  1,  1945  also 
included  an  additional  ground  of  rejection  based  on  the  pro¬ 
visions  of  Rule  94  and  Sec.  4903  R.  S.,  namely,  that  claims 
1-7,  9,  and  10  were  barred  from  this  application  since  they 
were  not  presented  within  the  time  limit  allowed  under 
Rule  94  and  the  statute. 

Section  4,903  R.  S.,  however,  does  not  appear  applicable 
at  the  time  of  the  filing  of  this  application.  Rule  94,  on  the 
other  hand,  as  in  force  prior  to  August  5,  1940,  specifically 
bars  the  presenting  of  copied  patent  claims,  more  than  two 
years  after  the  parent  issue  date,  unless  applicant  can  show 
that  he  was  properly  claiming  the  subject  matter  of  such 
patent  claims  within  two  years  of  the  patent  date.  Since 
such  patented  subject  matter  was  ruled  out  of  the  earlier 
case,  685,501,  these  patent  claims  are  considered  as  filed 
and  presented  at  the  filing  date  of  this  application,  namely, 
December  30,  1939.  Rule  94  is,  therefore,  a  bar  to  claims 
1-7,  9;  and  10  in  this  application,  and  these  claims  are  so 
rejected. 

Applicant’s  arguments  presented  subsequent  to  the 
Board  of  Appeals  Decision  of  January  1,  1945,  in  so  far 
as  they  are  concerned  with  the  above  rejection,  have  been 
carefully  considered.  They  are  not  seen  to  overcome  the 
facts  of  the  case,  as  above  recited. 

This  rejection  is  made  FINAL. 

OTTO  W.  STRAOHAN, 

Examiner. 
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Paper  No.  49 
Appeal. 

Div.  54 
Boom  300 

UNITED  STATES  PATENT  OFFICE 

Harold  E.  Edgerton 
Serial  No.  311,724 
Filed  December  30, 1939 

Electric  System  Filed  October  9,  1945 

APPEAL  TO  THE  BOARD  OF  APPEALS 


Hon.  Commissioner  of  Patents 
Richmond,  Virginia 

Sir: 

Appeal  is  hereby  taken  to  the  Board  of  Appeals  from 
the  final  rejection  by  the  Primary  Examiner,  dated  April 
12,  1945,  of  claims  1  to  7,  inclusive,  9  and  10  of  the  above- 
entitled  application,  for  the  following  reasons : 

The  Examiner  erred : 

1.  In  rejecting  the  claims  and  not  allowing  them. 

2.  In  rejecting  the  claims  on  the  ground  of  estoppel. 

3.  In  holding  that  the  said  claims  were  retained  in  this 
application  beyond  the  time  during  which  further  appeal 
could  have  been  taken. 

i 

4.  In  holding  that  Rule  94  is  a  bar. 

5.  In  not  indicating  which  Rule  94  is  a  bar,  the  present 

rule  or  the  rule  prior  to  its  amendment.  j 

t 

6.  In  holding  that  the  effective  date  of  the  said  claiins  is 
the  date  of  filing  of  the  present  application  and  not  the 
date  of  filing  of  the  parent  application  Serial  No.  685,501. 
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7.  In  holding  that  the  applicant’s  arguments  do  not 
overcome  the  Primary  Examiner’s  grounds  of  rejection. 

8.  In  ignoring  the  appellant’s  communication  filed  on 
or  about  July  7,  1945,  and  the  request  contained  therein 
for  allowance  of  the  said  claims  and  claims  12  and  14. 

A  hearing  i&  requested. 

The  appeal  fee  has  already  once  been  paid. 

Very  respectfully, 

•  DAVID  BINES, 

Attorney  for  the  Applicant. 

Boston,  Massachusetts 
October  4,  1945 


Paper  No.  50 

UNITED  STATES  PATENT  OFFICE 
Richmond  20,  Virginia 


In  re  Application 
of 

Harold  Eugene  Edgerton. 
Serial  No.  311,724. 

Filed :  December  30, 1939. 
For :  Electric  System. 


On  Appeal 
Before  the 
Board  of  Appeal. 


Nov.  1,  1945 

EXAMINEE’S  STATEMENT. 


Applicant  appeals  from  the  final  rejection  of  claims  1-7, 
inclusive,  9  and  10.  These  claims  originated  in  and  were 
copied  from  a  patent  to  Miller  Number  2,043,484. 

Claims  12  and  14  of  this  application  are  involved  in  a  suit 
to  the  District  Court  of  the  United  States  for  the  District 
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of  Columbia  under  Sec.  4915  R.  S.,  and  the  remaining  claims 
in  the  case  have  been  indicated  as  allowable. 

It  is  considered  unnecessary  for  the  purposes  of  this 
appeal  to  again  present  a  copy  of  the  finally  rejected  claims. 

Claims  1-7,  9  and  10  were  counts  of  Interference  No. 
74,402,  between  applicant’s  earlier  application  Serial  No. 
685,501  and  Miller  patent  number  2,043,484.  This  interfer¬ 
ence  was  dissolved  on  the  ground  that  Serial  No.  685,501 
would  not  support  certain  counts  of  the  interference  includ¬ 
ing  the  counts  corresponding  to  the  claims  1-7,  9  and  10, 
above  referred  to.  This  dissolution  was  affirmed  by  the 
Board  of  Appeals  decision  rendered  in  July  1939.  The  pres¬ 
ent  application  was  filed  December  30,  1939,  including 
claims  1-7,  9  and  10,  which  had  been  ruled  out  of  the  earlier 
application  685,501.  Applicant  requested  an  interference 
with  the  Miller  Patent  on  claims  1-7,  9  and  10.  This  was 
denied  and  the  claims  rejected  on  the  ground  of  estoppel 
under  Rule  127.  Such  final  rejection  was  sustained  by  the 
Board  of  Appeals  in  its  decision  of  August  1, 1941. 

i 

On  January  3, 1942  applicant  petitioned  the  Commission¬ 
er  that  the  Primary  Examiner  be  authorized  to  declare  an 
interference  between  this  application  and  Miller  patent  No. 
2,043,484.  This  petition  was  denied  January  20,  1942. 

These  claims  were  still  maintained  in  this  application 
and  were  finally  rejected  February  19,  1943  on  the  ground 
that  applicant  was  estopped  from  further  prosecuting  these 
claims,  in  that  he  failed  to  exercise  his  right  of  appeal  from 
the  Board  of  Appeals  decision  within  the  time  limit  allowed 
for  such  relief.  The  Board  of  Appeals  in  the  final  paragraph 
of  its  decision  of  January  1,  1945,  affirmed  this  final  rejec¬ 
tion.  In  its  decision  on  Request  for  Reconsideration,  of 
March  20,  1945,  the  Board  of  Appeals  remanded  this  case 
for  further  consideration  of  the  claims  here  on  appeal. 
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While  the  Board  of  Appeals  decision  of  January  1,  1945, 
affirms  the  Examiner  in  his  rejection  of  claims  1-7,  9  and 
10  on  the  ground  of  estoppel,  it  also  includes  a  ground  of  re¬ 
jection  under  Rule  94,  and  Sec.  4903  R.  S.,  namely,  that 
claims  1-7,  9  and  10  are  barred  from  this  application  since 
they  were  not  presented  within  the  time  limit  allowed  under 
Rule  94  and  the  statute. 

Sec.  4903  R.  S.  does  not  appear  applicable  at  the  time  of 
filing  of  this  application.  Rule  94,  as  in  force  prior  to  Au¬ 
gust  5,  1940,  specifically  bars  the  presenting  of  copied 
patent  claims  more  than  two  years  after  the  patent  issue 
date,  unless  applicant  can  show  that  he  was  properly  claim¬ 
ing  the  subject  matter  of  such  patent  claims  within  two 
years  of  the  patent  date,  see  the  last  paragraph  of  old  Rule 
94.  Since  the  subject  matter  of  the  appealed  copied  patent 
claims  was  ruled  out  of  the  earlier  case,  Serial  No.  685,501, 
these  claims  are  considered  as  filed  and  presented  at  the  fil¬ 
ing  date  of  the  instant  application,  December  30, 1939.  Rule 
94,  as  in  force  at  the  time  of  filing  of  this  application,  is 
therefore  a  bar  to  claims  1-7,  9  and  10  in  this  application, 
and  these  claims  stand  so  rejected,  in  addition  to  the  rejec¬ 
tion  on  the  ground  of  estoppel  to  prosecute  as  set  forth  in 
the  final  rejection  of  October  5,  1943,  and  affirmed  by  the 
Board  of  Appeals  on  January  1, 1945. 

Respectfully, 

OTTO  W.  STRACHAN, 
Examiner ,  Div.  54. 
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Plaintiff’s  Exhibit 

The  single-tube 


thyratron  inverter 


By  O.  W.  LIVINGSTON 
and  H.  W.  LORD 

Central  Electric  Company. 
Schenectady,  N.  Y. 


THE  single-tube  Thyratron  inverter  in  its  numerous 
modifications  is  so  often  useful  as  an  electronic 
tool  that  a  brief  consideration  of  its  fundamental 
operation  and  a  few  examples  of  its  operation  will  be 
helpful  to  anyone  concerned  with  electronic  devices. 

There  are  two  general  arrangements  of  the  single-tube 
inverter,  each  subject  to  many  variations.  Figure  1 
shows  the  first  to  be  considered.  Assume  switch  to 
be  closed  on  a  direct  current  source.  Since  the  con¬ 
denser  is  discharged,  the  potential  of  the  cathode  d  is 
at  the  same  potential  as  b  and  the  grid  is  positive  by  the 
voltage  b~c.  If  the  critical  grid  voltage  of  the  tube  at 
this  anode  potential  is  less  positive  than  this  amount,  the 
tube  starts  to  conduct.  The  current  passes  from  the 
positive  line  through  the  inductance  L,  the  resistance  Ri, 
the  Thyratron  T  and  the  condenser  C  shunted  by  the 
resistance  /?-.  back  to  the  negative  line.  If  R2  is  suffi¬ 
ciently  high  and  Ri  sufficiently  low  the  current  will  build 
up  rapidly  and  the  voltage  across  the  condenser  C  will 
soon  equal  the  line  voltage.  The  current  does  not  cease 
at  this  instant,  however,  due  to  the  inductance  L.  A 
certain  amount  of  energy  is  stored  up  in  the  inductance 
and  as  the  current  diminishes,  the  collapsing  flux  induces 
an  e.m.f.  which  causes  the  current  to  charge  the  con¬ 
denser  to  a  voltage  greater  than  that  of  the  line.  If 
Ri  were  zero  and  /?»  infinity,  there  would  be  very  little 
damping  of  the  circuit  and  the  voltage  of  the  condenser 
C  would  approach  twice  line  voltage  less  tube  drop  when 
the  current  finally  falls  to  zero.  As  a  consequence  of 
this  overcharging  of  the  condenser,  after  the  current  has 
ceased  to  flow  the  cathode  d  of  the  tube  is  more  posi- 


Fig.  1 — Fundamental  circuit  for  uglo-tubc  inverter 
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tive  than  the  anode,  or  the  anode  is  negative  with  respect 
to  the  cathode.  Since  current  cannot  pass  from  the 
cathode  to  the  anode  of  the  tube,  due  to  its  rectifying 
property,  this  condition  exists  until  the  condenser,  dis- 
cliarging  through  the  resistance  R2.  lias  reached  line 
voltage.  If  the  resistance  R2  has  been  chosen  large 
enough,  this  allows  sufficient  time  for  the  tube  to 
deionize  so  that  the  grid  will  Ik  effective.  Since  the 
grid  is  af  the  potential  c  and  the  cathode  at  condenser 
potential,  the  grid  is  sufficiently  negative  to  prevent  the 
tube  from  conducting  when  forward  voltage  reappears 
until”  the  condenser  has  continued  its  discharge  to  a  point 
where  the  cathode  and  grid  are  separated  in  potential 
by  the  critical  grid  voltage.  At  this  point  conduction  is 
again  initiated  and  the  cycle  is  repeated  indefinitely. 
This  overcliarging  of  the  condenser  which  permits  the 
tube  to  “commutate"  cannot  be  too  strongly  emphasized, 
because  it  is  impossible  with  the  ordinary  Thyratron  tube 
for  the  grid  to  regain  control  with  ionization  in  the  tube 
unless  excessive  grid  power  is  employed. 

Figure  2  shows  the  other  fundamental  arrangement 
of  the  single-tube  inverter.  In  this  case,  when  the  switch 
is  closed,,  the  cathode  is  practically  at  anode  jxrtential 
since  the  condenser  charge  is  zero  and  the  grid  Is  nega¬ 
tive  by  the  amount  of  o-c.  Therefore,  the  tube  remains 
nonconducting  while  the  condenser  is  charged  up  through 
the  resistance  R~  until  the  cathode  potential  of  the  tube 
has  fallen  to  such  a  value  that  the  grid-cathode  potential 
is  equal  tb  the  critical  grid  voltage  of  the  tube.  Then 
the  tube  conducts,  the  condenser  discharging  through  the 
inductance  L,  the  resistance  R\  and  the  tube.  In  the 
same  manner  as  described  in  the  first  circuit,  the  con¬ 
denser  is  first  discharged  and  then  over-discharged,  or 
charged  in  the  reverse  potential  due  to  the  energy  stored 
in  the  inductance  L.  This  again  throws  the  anode  of  the 
tube  negative,  affording  time  for  deionization  as  the  con¬ 
denser  is  first  discharged  and  then  recharged  in  the 
original  direction  through  the  resistance  R~. 

Comparison  of  two  inverters 

Figure  3a  shows  an  actual  oscillogram  of  the  first 
type  of  inverter  operating  one-third  the  frequency  of  the 
60-cycle  timing  wave.  The  input  current  through  the 
resistance  R2  is  shown,  as  well  as  the  anode  voltage, 
the  latter  clearly  showing  the  deionization  time  available 
for  the  Thyratron  tube.  Figure  3b  shows  the  operation 
of  the  second  type  of  inverter  under  similar  conditions. 
It  will  be  seen  that  in  the  first  type  of  inverter  the  con¬ 
denser  is  rapidly  charged  through  the  tube  and  slowly 
discharged  through  the  resistance  R2  and  in  the  second 
type  the  condenser  is  slowly  charged  through  the  resist¬ 
ance  R~  and  quickly  discharged  through  the  tube. 


Fig.  2 — Variation  of  fundamental  inverter  circuit 
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Occasionally  these  circuits  are  used  without  the  use 
of  the  potentiometer,  the  grid  circuit  being  connected 
directly  to  the  negative  line.  This  not  only  removes  a 
convenient  frequency  control,  but  also  tends  to  make  the 
timing  more  susceptible  to  error.  This  is  due  to  the  low 
rate  of  change  of  the  grid-cathode  voltage  at  the  time 
of  discharge  as  indicated  in  Fig.  4  which  shows  the  low¬ 
ering  of  the  cathode  potential  as  the  condenser  in  Figure 
2  charges  up. 

Advantage  of  potentiometer 

Assume  for  the  instant  that  the  critical  grid  voltage 
is  slightly  negative.  A  line  x  is  drawn  so  that  the 
distance  b-x  is  equal  to  the  critical  voltage.  Then  the 
tube  will  start  to  conduct  at  the  instant  the  curve  crosses 
the  line  x.  A  slight  change  in  characteristic  of  the  tube 
due  to  the  effect  of  temperature  change,  cleanup  of  an 
inert  gas,  or  any  other  cause  produces  an  error  shown 
as  ATj.  If,  however,  the  grid  circuit  is  returned  to 
point  c  and.  the  time  constant  of  the  RC  circuit  altered, 
the  tube  will  trip  in  the  same  time  T,  with  a  somewhat 
lower  condenser  voltage,  as  shown.  A  similar  change 
in  tube  characteristic  will  then  produce  a  much  smaller 
error  AT-  due  to  the  greater  rate  of  change  of  the  con¬ 
denser  voltage,  and  consequently  the  grid  voltage,  at  the 
tripping  point. 


Still  further,  the  use  of  the  potentiometer  compensates 
for  different  line  voltages.  If  the  anode  voltage  is 
doubled,  the  b—c  is  automatically  doubled  so  that  die 
time  is  practically  constant  provided  that  the  critical  volt¬ 
age  of  the  Thyratron  tube  and  the  tube  drop  are  both 
small  in  value  compared  to  the  anode  voltage.  If  these 
two  quantities  have  a  zero  value,  the  time  would  be 
absolutely  constant  with  any  value  of  line  voltage. 

It  sometimes  happenS  that  it  is  desirable  to  have  the 
inverter  tun  in  synchronism  with  a  given  voltage.  If 
the  values  of  Rz  and  C  and  setting  of  the  potentiometer 
are  set  for  approximately  the  right  value,  a  small  value 
of  synchronizing  voltage  introduced  in  series  with  the 
grid  circuit  will  serve  to  keep  the  circuit  in  exact  syn¬ 
chronism.  By  suitable  adjustment  of  the  circuit  con¬ 
stants  submultiple  frequencies  may  also  be  perfectly 
synchronized.  Multiple  frequencies  may  be  held  in  syn¬ 
chronism  although  the  correction  occurs  only  once  per 
cycle  of  the  synchronizing  frequency ;  and  if  the  circuit 
constants  are  not  about  right,  a  slight  drift  may  be 
synchronized. 

It  will  be  at  once  evident  that  the  single-tube  inverter 
is  a  convenient  source  for  small  amounts  of  a-c  power. 
In  general,  L  and  R\  are  replaced  by  a  small  transformer 
the  output  of  which  may  be  stepped  up  or  down  to  the 
desired  potential.  The  leakage  inductance  of  the  trans¬ 
former  is  generally  sufficient  to  overcharge  or  over¬ 
discharge  the  condenser  to  insure  “commutation.”  A 
few  of  the  applications  of  this*nature  include  the  excita¬ 
tion  of  an  a-c  bridge  circuit  at  several  hundred  cycles 
to  improve  its  efficiency,  and  the  Thyratron  tube  organ 
which  uses  a  number  of  these  circuits  operating  at  audio 
frequencies.  If  the  voltage  ratio  of  the  transformer  is 
high  enough,  we  have  in  effect  an  induction  cod  with  a 
tube  interrupter  which  may  be  used  to  light  neon  signs 
or  for  other  high  voltage  uses. 

If  slight  modifications  are  made,  such  as  replacing 
the  resistance  R*  by  an  emission  limited  vacuum  tube  to 
maintain  a  constant  charging  or  discharging  current  for 
the  condenser  and  the  time  of  the  Thyratron  tube  con¬ 
duction  made  very  small,  a  saw-tooth  voltage  may  be 
obtained  Across  either  this  tube  or  across  the  condenser 
which  provides  an  ideal  linear  time  axis  for  cathode  ray 
oscillograph  work.  The  same  results  may  also  be 
obtained  by  the  use  of  a  four-element  vacuum  tube  or 
by  the  use  of  a  large  inductance  in  series  with  R*. 

This  saw-toothed  wave  also  is  used  as  the  timing  de¬ 
ment  in  a  recently  developed  design  of  electron-tube 
welder  control.  By  varying  a  d-c  potential  in  series 
with  the  saw-toothed  wave,  the  ratio  of  the  time  tne 
resultant  voltage  is  positive  to  the  complete  time  may  be 
controlled.  This  voltage  impressed  on  the  grids  of 
another  pair  of  tubes  controls  the  ratio  of  the  time  cur¬ 
rent  is  passed  to  the  time  it  is  off.  By  changing  the 
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frequency  of  the  inverter  the  number  of  spots  per 
minute  of  the  welder  may  also  be  controlled. 

Another  use  of  the  inverter  is  for  stroboscopic  work. 
If  the  inductance  is  made  quite  small,  the  time  of  the 
tube  conduction  is  so  brief  that  a  moving  object  seen  in 
the  light  incident  to  the  discharge  seems  to  stand  still. 


Thus,  a  synchronous  motor  rotor  and  shaft  seems  to 
stand  still  if  the  inverter  is  synchronized  from  the  same 
source  that  is  used  to  run  the  motor  and*  the  rotor  of 
an  induction  motor  seems  to  move  backward  propor¬ 
tional  to  slip  frequency.  If  a  shaft  to  be  observed  is  not 
running  in  synchronism  with  any  alternating  current 
source,  a  small  synchronizing  voltage  may  be  introduced 
into  the  grid  circuit  by  the  use  of  small  contacts  or  by 
some  scheme  of  inducing  a  voltage  in  a  small  pick-up 
coil  once  a  revolution. 

With  a  slight  modification  a  calibrated  variable  fre¬ 
quency  stroboscope  can  be  produced  which  may  prove 
useful  as  a  tachometer  in  observing  the  period  of  repeat¬ 
ing  phenomena  without  affecting  the  phenomena.  If 
the  voltage  a-c  is  held  constant  in  either  of  the  funda¬ 
mental  circuits  (Fig.  1  and  Fig.  2)  and  the  value  of  Ra 
varied,  the  reading  of  a  d-c  ammeter  in  series  with  the 
* 

♦  ♦ 


Thyratron  tube  anode  will  be  directly  proportional  to 
the  frequency.  Thus,  if  the  frequency  of  the  strobo¬ 
scope  is  varied  until  the  highest  frequency  which  gives 
a  single  image  of  the  moving  part  is  obtained,  a  reading 
of  the  meter  will  give  the  correct  frequency.  In  order 
to  check  this  reading,  doubling  the  stroboscope  fre¬ 
quency  should  produce  two  images  180  degrees  out  of 
phase.  i 

If  this  circuit  is  further  modified  for  external  excita¬ 
tion,  as  shown  in  Fig.  5,  the  reading  of  the  d-c  ammeter 
is  proportional  to  the  frequency  of  the  excitation.  This 
makes  it  applicable  to  a  number  of  frequency  or  speed 
measuring  problems.  The  addition  of  the  tube  7*- 
insures  the  condensers  always  charging  to  the  same  value 
at  high  speeds  and  a  glow  tube  7s  affords  freedom  fmm 
line  voltage  variation  errors. 

*  In  addition  to  these  and  many  other  applications  of 
the  circuits  acting  as  inverters,  there  is  another  arrange¬ 
ment  which  makes  use  of  a  non-recurring  type  of  oper¬ 
ating  cycle. 

The  circuit  shown  in  Fig.  6,  for  instance,  forms  an 
extremely  flexible  time  delay  relay.  If  the  switch  %S\ 
is  closed,  a  definite  time  later  the  tube  will  conduct, 
making  it  possible  to  operate  some  further  device  a  def¬ 
inite  time  after  the  initial  movement  which  closes  the 
switch  Si.  By  changing  the  values  of  Rt  and  C,  this 
time  may  be  readily  changed  from  a  fraction  of  a  second 
to  10  minutes  or  longer. 

If  the  grid  lead  is  returned  to  the  negative  line- 
through  a  small  negative  bias,  the  Thyratron  tube  will 
never  trip  unless  an  additional  signal  impulse  of  a  posi¬ 
tive  nature  is  inserted  in  scries  with  the  grid  circuit. 
This  then  forms  an  impulse  amplifier  in  which  a  weak 
impulse  trips  the  circuit,  giving  a  powerful  impulse 
whose  magnitude  and  shape  is  independent  of  the  trip¬ 
ping  impulse.  This  is  one  scheme  of  providing  a  peaked 
grid  excitation  for  large  power  Thyratron  tubes  in  multi¬ 
tube  circuits  where  conduction  angles  are  short  and  the 
“Firing  point”  must  be  accurately  determined. 

i 
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Considerations  on  detector-output  tube  systems 

[Continued  from  page  V5] 


the  equivalent  of  a  four-volt  swing  on  the  input  or  a 
three-volt  bias  with  one  volt  peak  swing.  The  one-volt 
audio  signal  would  give  about  12  volts  peak  output. 
Not  much  more  .signal  could  be  used  on  the  input 
because  of  plate  overload.  The  pentode  requires  about 
16  volts  peak  to  give  maximum  output  Preliminary 
calculations  indicate  that  about  SO  to  60  per  cent  modula¬ 
tion  would  1*  required  to  give  full  output. 

Method  4.  Our  first  thought  to  improve  the  above 
performance  is  to  place  a  diode  element  in  the  structure 
and  to  use  this  for  a  rectifier.  The  rectified  voltage 
could  tlien  1*  applied  to  the  triodc  and  tlx?  output  of  the 
tri<xle  could  he  applied  to  the  input  of  the  pentode.  The 
performance  of  this  combination  would  be  entirely  satis¬ 
factory  both  from  the  standpoint  of  sensitivity  and 
ability  to  give  full  power  output  on  relatively  low  per¬ 
centages  of  modulation. 

Four  fxissihlc  methods  of  making  tubes  capable  of  act¬ 
ing  as  detector-output  tubes  have  been  given. 

Method  1.  Considerable  improvement  over  a  regular 
output  tube  is  possible  by  using  twin  control-grids.  The 
voltage  sensitivity  as  a  detector  is  rather  poor  and  it  is 


impossible  to  load  up  the  output  tube  section  with  low 
values  of  modulation. 

Method  2.  This  method  is  by  far  the  simplest.  It  has 
the  advantage  that  bias  may  be  applied  to  the  pentode 
output  grid  and  that  the  audio  voltage  supplied  may  be 
controlled.  The  voltage  sensitivity  is  rather  poor  and 
considerably  r-f  would  have  to  be  applied  to  give  full 
output  on  low  percentages  of  modulation. 

Method  3.  A  triodc  used  with  a  pentode  would  give 
considerably  better  voltage  sensitivity  than  the  preced¬ 
ing  methods.  The  plate  impedance  would  be  rather  high 
so  that  resistance  coupling  would  have  to  be  used.  The 
modulation  percentage  required  to  give  full  power  out¬ 
put  with  rcastniahle  distortion  would  be  60  per  cent. 

Method  4.  The  use  of  a  diode,  triodc  and  pentode 
seems  to  be  the  only  solution  both  as  regards  output  and 
sensitivity,  i  A  minimum  of  eight  connections  with  nine 
preferable  would  be  required  involving  practical  difficul¬ 
ties.  The  complicated  tube  structure  involved  would 
necessarily  mean  relatively  high  manufacturing  cost. '  Tt 
would  lie  problematical  whether  or  not  there  would  he 
nnv  saving  '» iver  two  standard  tnlns. 
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This  invention  relates  generally  to  electric  Im¬ 
pulse  producing  apparatus.  It  is  particularly 
concerned  with  an  improved  variable  frequency 
stroboscope. 

5  The  present  invention  is  a  continuation  in  part 
of  and  improvement  on  that  described  In  my 
copending  application  Serial  No.  709,901,  filed 
February  5,  1934.  In  my  aforesaid  copending 
application  I  have  described  a  novel  form  of  an 
10  electric  flash  producing  apparatus  Including  as 
elements  a  gaseous  conductor  stroboscope  lamp 
of  the  type  In  which  discharge  across  two  main 
electrodes  is  Initiated  by  an  appropriate  stimulus 
applied  to  a  third  electrode;  together  with  a  con- 
15  denser  shunted  across  two  main  electrodes,  and  a 
circuit  for  charging  the  condenser.  The  flash 
producing  apparatus  described  In  my  aforesaid 
copending  application  was  particularly  developed 
for  examining  stroboscopically  the  timing  of  a 
20  variable  speed  spark-  ignition  engine  and  for 
accurately  determining  the  speed  of  the  engine; 
and  for  this  purpose  excitation  of  the  lamp  is 
effected  by  applying  the  ignition  Impulse  of  the 
engine  to  the  third  electrode  of  the  lamp. 

25  The  term  “trigger  tube”  will  be  herein  em¬ 
ployed  to  designate  a  gaseous  conductor  device  in 
which  conduction  of  current  through  a  gaseous 
medium  between  two  primary  electrodes  Is  ini¬ 
tiated  by  applying  the  proper  stimulus,  as  for 
30  example  by  changing  the  potential  of  a  third 
electrode.  A  further  description  will  be  found 
in  my  aforesaid  copending  application. 

A  particular  object  of  the  present  invention  is 
to  provide  an  Improved  variable  frequency  strobo- 
35  scope  which  is  adapted  for  general  use  In 
examining  engines  and  other  moving  elements. 

Impulses  suitable  for  initiating  discharge  of  a 
condenser  through  a  gas  or  vapor  tube  strobo¬ 
scope  lamp  may  be  obtained  by  interrupting  the 
40  current  in  the  primary  of  a  transformer  such  as 
an  automotive  ignition  coll,  by  including  In  the 
primary  circuit  a  rotary  circuit  breaker,  a  storage 
battery,  and  drive  for  the  circuit  breaker.  The 
rate  of  flashing  is  then  controlled  by  the  speed  of 
45  the  circuit  breaker. 

By  having  the  element  to  be  examined  drive 
the  circuit  breaker,  the  flashes  are  synchronized 
with  the  element,  so  that  the  stroboscopic  effect  Is 
produced.  This  method  has  the  disadvantage 
50  that  an  appreciable  current  must  be  interrupted 
by  the  rotary  circuit  breaker,  so  that  a  special 
construction  of  circuit  breaker  is  required  In 
order  to  maintain  accurate  timing  of  the  flashes, 
and  this  special  type  of  circuit  breaker  requires  a 
,  55  considerable  amount  of  power  to  operate.  The 


method  may  be  improved  by  substituting  for  the 
circuit  breaker  a  contactor  in  the  grid  circuit  of 
a  trigger  tube,  whereby  a  condenser  is  suddenly 
charged  or  discharged  through  the  trigger  tube 
and  primary  of  the  transformer.  This  requires  6 
less  power,  and  is  more  generally  applicable,  but 
there  remain  cases  in  which  the  element  to  be 
PTftminprf  cannot  be  made  to  provide  the  Im¬ 
pulses,  even  by  the  photo  electric  cell  method  de¬ 
scribed  In  my  copending  application  Serial  No.  10 
709,901.  For  such  cases  it  Is  necessary  to  use 
an  Impulse  generator  whose  rate  can  be  con¬ 
trolled.  One  method  is  to  use  a  circuit  breaker 
or  contactor  driven  by  some  means  Independent 
of  t-hg  element  to  be  examined,  such  as  a  motor;  15 
means  must  then  be  provided  for  varying  the 
speed. 

Tne  use  of  an  auxiliary  moving  element  and  of 
a  variable  speed  drive  mechanism  Involves  com¬ 
plications  which  I  desire  to  avoid,  so  that  a  pri-  20 
mary  object  of  the  present  invention  is  to  pro¬ 
vide  an  improved  combination  of  a  condenser 
discharge  stroboscope  with  an  impulse  generator 
embodying  no  moving  elements  and  which  re¬ 
quires  only  the  variation  of  an  impedance  to  25 
control  the  rate  of  flashing. 

The  impulse  generator  of  the  present  Inven¬ 
tion  consists  essentially  of  a  static  Inverter  In 
which  a  condenser  is  suddenly  charged  or  dis¬ 
charged  through  a  gaseous  conductor  device  at  30 
intervals  controlled  by  varying  an  impedance  In 
the  circuit,  and  the  sudden  current  flow  through 
the  gaseous  conductor  device  is  used  to  generate 
the  impulse  which  Is  conducted  to  the  exciting 
electrode  of  a  stroboscope  lamp.  The  Invention  35 
comprehends  two  types  of  static  Inverter — the 
driven  type  and  the  self -excited  type.  I  prefer 
to  employ  foa*-  variety  of  self -excited  Inverter 
known  as  a  relaxation  Inverter  when  a  wide  range 
of  flashing  rates  is  to  be  covered,  but  I  have  pro-  -40 
vjded  a  new  type  of  self-excited  Inverter  which  Is 
particularly  suited  for  very  precise  frequency 
control,  as  will  be  more  fully  discussed  below. 

The  driven  static  inverter  comprises  a  variable 
frequency  vacuum  tube  oscillator,  a  condenser,  45 
means  for  charging  the  condenser,  and  a  trigger 
tube.  The  alternating  current  generated  by  the 
vacuum  tube  oscillator  Is  impressed  on  the  grid 
of  the  trigger  tube,  whereby  current  flows  through 
the  trigger  tube,  in  pulses  whose  frequency  Is  60 
equal  to  the  frequency  for  which  the  oscillator 
is  set,  to  charge  or  to  discharge  the  condenser. 
Vacuum  tube  oscillators  are  so  well  known  that 
It  Is  not  necessary  to  describe  one;  that  type 

known  as  a  multivibrator  is  suitable.  From  the  33 
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description  of  the  use  of  the  various  wnrfiflpnMnn* 
of  self -excited  static  inverters,  those  skilled  in 
the  art  will  readily  understand  how  to  modify 
the  circuits  shown  to  use  a  driven  inverter.  Since 
5  the  self-excited  inverter  requires  fewer  parts 
and  Is  simpler  to  build  and  operate,  it  is  pre¬ 
ferred,  but  the  invention  is  limited  only  by  the 
appended  claims. 

Other  objects  of  the  invention  are:  to  provide 
10  a  stroboscopic  tachometer  of  the  type  described 
in  my  copending  application  Serial  No.  709,901 
embodying  a  ratiometer  adapted  to  give  impulse 
rate  readings  which  are  independent  of  voltage 
variations;  to  provide  a  static  inverter  which 
15  employs  a  trigger  tube,  and  which  is  adapted  to 
furnish  Impulses  at  a  controlled  rate,  which  rate 
is  relatively  insensitive  to  supply  voltage  changes 
and  substantially  Independent  of  variations  in 
trigger  tube  characteristics;  and  to  provide  an 
20  impulse  generator  which  is  adapted  for  exciting 
a  stroboscope  and  which  is  a  static  inverter 
employing  a  trigger  tube  in  a  circuit  which  allows 
a  wide  range  of  Impulse  rates  to  be  covered  by 
means  of  a  simple  control.. 

25  With  the  above  and  other  objects  and  features 
in  view,  the  invention  resides  in  the  variable 
’  frequency  stroboscope  which  is  hereinafter  de¬ 
scribed  and  particularly  defined  in  the  accom¬ 
panying  claims. 

30  The  present  invention  will  be  hereinafter  more’ 
particularly  described  by  reference  to  the  ac¬ 
companying  drawings.  In  which: 

Fig.  1  is  a  wiring  diagram  of  a  condenser  dis¬ 
charge' trigger  tube  stroboscope  having  an  exclt- 
35  ing  electrode  connected  to  the  secondary  of  a 
transformer,  in  which  flashes  of  the  tube  are 
initiated  by  Impulses  impressed  on  the  primary 
of  the  transformer  by  means  of  a  static  inverter 
embodying  a  gaseous  discharge  device  connected 
40  in  shunt  circuit  with  a  condenser;  together  with 
a  source  of  potential,  and  a  variable  Impedance 
for  varying  the  Impulse  rate. 

Fig.  2  is  a  wiring  diagram  of  a  modified  ar¬ 
rangement  of  the  apparatus  shown  in  Fig.  1 
45  in  which  the  gaseous  discharge  element  of  the 
static  inverter  Is  connected  in  series  circuit  with 
the  condenser  and  with  a  source  of  potential. 

Fig.  3  is  a  wiring  diagram  of  an  improved  form 
of  electrical  impulse  generator  comprising  a 
50  condenser,  a  charging  circuit  for  the  condenser 
which  is  a  slightly  damped  oscillating  circuit  in¬ 
cluding  an  electric  check  valve,  an  Inductance 
and  a  variable  impedance,  and  a  condenser  dis- 
charge  circuit  comprising  the  primary  of  a  trans- 
55  former  and  a  trigger  tube. 

Fig.  4  is  a  wiring  diagram  of  a  preferred  form 
of  the  invention  in  which  a  ratiometer  is  em¬ 
bodied  as  a  rate  meter,  and  in  which  the  static 
Inverter  circuit  embodies  a  pentode  and  glow 
60  tubes  whereby  to  increase  the  flexibility  and 
reliability  of  title  impulse  rate  control. 

Figs.  1  to  4  show  trigger  tube  stroboscopes  of 
the  condenser  discharge  type  in  which  a  trigger 
tube  10  of  the  neon  lamp  type  has  its  cathode 
65  and  anode  respectively  connected  by  leads  12 
and  14  with  the  terminals  of  a  condenser  II. 
The  charging  circuit  for  condenser  II  includes 
a  source  of  electrical  potential  II  connected  to 
the  respective  terminals  of  the  condenser  through 
70  leads  19  and  20.  Preferred  stroboscope  circuits 
for  use  with  the  present  invention  are  more 
particularly  described  in  my  aforementioned  co¬ 
pending  application  Serial  No.  709,901. 

The  several  circuits  shown  in  Figs.  1,  2,  3,  and 
75  4  are  designed  particularly  to  illustrate  various 


modifications  of  the  impulse  generator  adapted 
to  initiate  discharge  or  of  the  stroboscope 

tubes  10.  In  all  of  the  figures  the  em¬ 

ployed  includes  a  transformer  24  having  its 
secondary  connected  by  a  lead  21  with  an  excit-  5 
ing  electrode  22  of  the  tube  II.  The  Impulse 
generator  shown  in  Fig.  1  includes  the  primary 
of  transformer  24  and  a  gaseous  discharge  tube 
21  having  its  anode  and  cathode  connected  by 
leads  in  the  discharge  circuit  of  a  condenser  10 
II.  12  is  a  source  of  direct  current  energy  which 
is  connected  by  leads  through  a  variable  imped¬ 
ance  VR  with  the  terminals  of  condenser  21. 
Current  may  flow  from  32  to  the  condenser  at 
a  rate  controlled  by  VR.  As  soon  as  the  poten-  15 
tial  of  the  condenser  builds  up  to  the  break¬ 
down  voltage  of  the  tube  28,  the  condenser  sud¬ 
denly  discharges  through  the  .  tube  and  the  pri¬ 
mary  of  the  transformer.  Inducing  a  high  voltage 
impulse  in  the  secondary  of  the  transformer  20 
which  is  conveyed  to  the  stroboscope  10  and 
Initiates  a  flash  thereof. 

In  the  Impulse  generator  shown  in  Fig.  2  the 
primary  coil  of  the  transformer  24  and  the 
gaseous  discharge  tube  28  are  connected  in  the  25 
charging  circuit  of  the  condenser  30.  and  the 
variable  impedance  VR  is  shunted  across  the 
terminals  of  the  condenser.  Current  is  supplied 
from  the  energy  source  32  whose  potential  is 
above  the  breakdown  potential  of  tube  28.  When  30 
the  circuit  is  made,  current  flows  to  charge  the 
condenser  30  until  the  potential  across  the  elec¬ 
trodes  of  tube  28  falls  below  the  potential  at 
which  it  remains  conductive.  Discharge  of  the 
condenser  then  takes  place  at  a  rate  controlled  33 
by  VR  until  the  breakdown  potential  of  tube  28 
is  reached.  The  tube  then  suddenly  becomes  a 
conductor,  and  charging  current  suddenly  flows 
through  the  tube  and  the  transformer  primary. 
The  impulse  Induced  at  this  time  in  the  second-  40 
ary  of  the  transformer  is  conveyed  to  the  strobo¬ 
scope  lamp  10  and  initiates  a  flash  thereof. 

In  the  Impulse  generator  shown  in  Figs.  1  and 
2  the  gaseous  conductor  device  has  but  two  elec¬ 
trodes.  It  is  possible  to  use  a  three  electrode  43 
device,  a  trigger  tube;  this  is  to  be  preferred  in 
some  cases  since  the  breakdown  potential  may 
be  varied  by  varying  the  potential  of  the  third 
electrode  with  respect  to  one  of  the  main  elec¬ 
trodes.  The  gaseous  discharge  device  may  have  50 
a  cathode  heated  by  appropriate  means,  if  de¬ 
sired;  a  hot  cathode  tube  has  in  general  a  lower 
potential  drop  while  current  is  flowing,  which 
may  be  an  advantage  in  some  cases.  The  va¬ 
riable  impedance  VR  may  have  a  high  or  low  53 
ratio  of  inductance  to  resistance.  Alternatively, 
the  capacity  of  condenser  30  may  be  changed 
to  change  the  rate  of  flashing;  it  is  possible  to 
change  all  three  types  of  impedance  in  the  cir¬ 
cuit,  capacitative,  inductive,  and  resistive,  or  oc> 
any  two,  or  only  one.  It  is  also  possible  to  use 
a  variable  impedance  in  the  path  between  the 
condenser  30  and  the  gaseous  discharge  device  28. 
but  this  is  less  desirable,  since  the  suddenness 
of  the  current  flow  through  the  primary  of  the  c3 
transformer  would  be  lessened. 

The  frequency  of  the  impulses  produced  by  the 
static  inverter  shown  in  Figs.  1  and  2  is  affected 
by  the  source  potential  and  the  breakdown  po¬ 
tential  of  the  gaseous  discharge  device.  I  have  70 
therefore  developed  the  impulse  generator  shown 
in  Fig.  3,  which  consists  essentially  of  a  condens¬ 
er  30  which  is  charged  from  energy  source  32 
through  an  inductance  L,  a  variable  inductance 
impedance  VR  and  through  an  electric  check  75 
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valve  V.  Condenser  28  Is  shunted  by  a  circuit 
comprising  a  trigger  tube  24  and  the  primary  of 
a  spark  coil  transformer  24.  The  control  elec¬ 
trode  or  grid  tl  of  tube  24  is  connected  to  the 
5  cathode  of  check  valve  V  through  the  resistor 
R28.  The  secondary  of  spark  coil  24  Is  con¬ 
nected  to  the  exciting  electrode  of  the  strobo¬ 
scope  It.  The  operation  of  the  Impulse  genera¬ 
tor  shown  In  Fig.  3  Is  substantially  as  follows: 
10  When  the  apparatus  Is  first  connected  to  the 
energy  source  22  the  potential  of  condenser  22 
is  zero.  As  soon  as  current  starts  to  flow  the 
control  electrode  28  of  trigger  tube  24  is  made 
negative  to  Its  cathode  by  the  amount  of  drop 
15  across  the  check  valve  V,  which  drop  may  be 
about  10  to  15  volts  If  V  is  a  hot  cathode  mer¬ 
cury  vapor  rectifier.  I  prefer  to  employ  at  24 
a  positive  grid  trigger  tube,  that  Is.  one  whose 
grid  must  be  made  positive  with  respect  to  its 
20  cathode  to  Initiate  conduction  with  the  highest 
anode-cathode  potential  to  be  used.  However,  a 
negative  grid  tube  may  be  used,  together  with 
an  auxiliary  bias,  if  necessary.  It  Is  sufficient 
that  the  total  negative  bias  Including  the  drop 
25  across  V,  be  great  enough  to  keep  the  tube  in 
the  non-conducting  state  with  the  highest  po¬ 
tential  to  which  condenser  28  will  be  charged. 
The  inductance  L  and  resistance  VR  are  so 
chosen  with  respect  to  the  capacitance  of  20  that 
30  L,  VR  and  28  form  an  oscillating  circuit,  pref¬ 
erably  one  which  is  but  slightly  damped.  There¬ 
fore  current  continues  to  flow  into  condenser  20 
until  its  potential  exceeds  the  potential  of  source 
22.  The  current  Is  then  decreasing,  and  eventu- 
.  25  ally  falls  to  zero.  At  this  time  the  tendency  is 
for  the  current  to  reverse,  and  for  the  condenser 
to  discharge  back  Into  the  source,  but  this  re- 
.  versal  Is  not  possible  because  of  the  check  valve 
action  of  V.  The  excess  voltage  is  therefore 
40  immediately  transferred  to  the  check  valve,  mak¬ 
ing  Its  cathode  positive  with  respect  to  Its  anode 
by  tht<  amount.  The  check  valve  is  by-passed 
by  the  circuit  comprising  R — 28.  the  control  elec¬ 
trode  28  of  tube  24.  and  the  cathode  of  the  trig- 
45  ger  tube.  Current  therefore  may  flow  through 
thin  circuit  In  amount  which  Is  limited  by  the 
resistance  of  R3*;  but  as  soon  as  the  control  elec¬ 
trode  28  becomes  sufficiently  positive  with  respect 
to  its  cathode,  the  trigger  tube  24  breaks  down. 
50  the  condenser  20  discharges  through  the  trigger 
tube  and  through  the  primary  of  the  spark  coll 
24.  thereby  inducing  a  high  voltage  impulse  In 
the  secondary  of  the  transformer  which  is  con¬ 
veyed  to  the  exciting  electrode  of  the  stroboscope 
1,5  18.  The  inductance  of  the  spark  coll  24  causes 
the  voltage  of  condenser  28  to  become  less  than 
the  cut  off  voltage  of  trigger  tube  24.  so  that 
conduction  ceases.  The  control  electrode  26  then 
regains  control  and  the  process  is  repeated.  The 
60  discharge  through  the  trigger  tube  24  takes  place 
exactly  at  the  Instant  of  maximum  condenser 
potential,  regardless  of  the  tube  characteristics, 
since  the  potential  of  the  control  electrode  26 
with  respect  to  Its  cathode  then  changes  in- 
05  stantly  from  negative  by  the  amount  of  the  drop 
through  valve  V  when  conducting,  to  positive 
by  the  amount  of  excess  potential  of  the  con- 
denser  over  the  source.  The  time  required  to 
reach  the  maximum  condenser  potential  Is  in- 
-q  dependent  of  the  source  potential,  so  that  the 
number  of  Impulses  per  second  is  governed  only 
by  the  resistance  VR  Inductance  of  L  and  the 
capacitance  of  20.  The  number  of  flashes  of 
stroboscope  lamp  10  per  second  may  be  varied 
by  changing  VR,  as  shown  In  the  diagram.  It 
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Is  also  possible  to  make  condenser  28  variable. 
Also,  while  it  Is  preferred  to  use  a  stroboscope 
lamp  18  which  Is  separate  and  distinct  from 
the  trigger  tube  24,  It  Is  possible  to  employ  the 
light  developed  by  the  trigger  tube  24  for  strobo-  5 
scopic  examination.  An  ammeter  48  in  the  charg¬ 
ing  circuit  of  condenser  28  may  be  calibrated  In 
flashes  per  second,  or  alternatively  the  setting 
of  the  variable  inductance  VR  or  of  a  variable 
condenser  used  at  28,  or  the  settings  of  both  10 
may  be  used  as  a  measure  of  the  flash  rate. 

While  the  Inverter  shown  In  Fig.  3  Is  particu¬ 
larly  valuable  from  the  standpoint  of  constant 
frequency  at  any  setting.  It  Is  In  practice  re¬ 
stricted  to  use  for  moderate  and  high  flash  rates.  15 
The  time  between  flashes  is  dependent  on  the 
product  of  inductance  and  capacitance  used,  so 
that  for  long  time  Intervals — of  the  order  of  % 
second  or  more— this  product  becomes  Incon¬ 
veniently  large.  Also,  only  a  comparatively  nar-  20 
row  range  of  speeds  can  be  covered  with  a  sim¬ 
ple  variable  Impedance.  To  take  care  of  the  very 
low  speeds,  and  to  get  a  very  wide  range  of 
speeds  with  a  simple  variable  Impedance.  I  have 
modified  the  circuit  of  Fig.  1  by  using  a  vacuum  25 
tube  to  limit  the  current  flows  to  condenser  28, 
the  variable  impedance  being  used  to  control  the 
current  which  the  vacuum  tube  will  pass.  An 
illustration  of  a  preferred  modification  of  this 
type  Is  shown  in  Fig.  4.  50 

There  are  two  ways  of  controlling  the  current 
through  the  vacuum  tube.  One  method  employs ' 
a  variable  resistance  In  the  cathode  heating  cir¬ 
cuit.  The  electron  emission  Is  a  function  of  the 
cathode  temperature,  so  that  by  making  the  po-  55 
tential  of  the  anode  with  respect  to  the  cathode 
sufficiently  high,  the  current  flow  can  be  con¬ 
trolled  by  controlling  the  cathode  temperature, 
which  can  be  controlled  by  controlling  the  cur¬ 
rent  flow  to  the  cathode  heating  circuit.  In  prac-  43 
tlce  this  method  Is  restricted  to  tungsten  cath¬ 
odes.  since  other  commonly  available  cathodes 
may  be  Injured  by  the  application  of  anode  volt¬ 
age  sufficient  to  attract  all  the  electrons  emitted. 

I  prefer  to  use  the  second  method.  In  which  the  45 
current  flow  Is  limited  to  a  value  less  than  the 
total  emission  by  a  third  electrode  whose  poten¬ 
tial  with  respect  to  the  cathode  is  controlled  by 
means  of  a  variable  resistance.  In  order  to 
make  the  current  flow  to  the  anode  substantially  :.j 
independent  of  the  anode  potential,  a  fourth 
electrode  may  be  employed,  this  fourth  electrode 
being  maintained  at  a  constant  positive  poten¬ 
tial  with  respect  to  the  cathode.  Even  better 
results  are  obtained  by  employing  as  wen  a  fifth 
electrode,  whose  potential  Is  also  maintained  con¬ 
stant  with  respect  to  the  cathode,  usually  at  the 
same  potential  as  the  cathode.  My  preferred 
method  is  then  to  use  a  pentode,  or  triple  grid 
tube,  with  one  grid  connected  to  the  cathode,  a  co 
second  grid  maintained  at  a  constant  potential 
positive  with  respect  to  the  cathode,  and  the  third 
grid  connected  to  a  variable  resistance  so  that  its 
potential  with  respect  to  the  cathode  can  be  con¬ 
trolled.  I  have  found  that  a  58  type  tube  is  03 
quite  s\ii table  for  this  purpose;  flashing  rates 
may  be  varied  continuously  from  0  to  any  upper 
limit  fixed  by  the  dionlzation  time  of  the  trigger 
tubes  employed.  The  application  of  the  pentode 
is  shown  in  Fig.  14.  70 

Fig.  4  is  a  wiring  diagram  of  a  preferred  ar¬ 
rangement  of  variable  frequency  stroboscope 
tachometer.  This  stroboscope  tachometer  com¬ 
prises  two  main  circuits,  one  being  a  stroboscope 
and  R.  P.  M.  indicator  closely  resembling  the  ap-  75 
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paratus  described  in  my  aforementioned  copend¬ 
ing  application  Serial  No.  709,901;  and  the  other 
circuit  comprising  an  Impulse  generator  adapted 
for  supplying  excitation  impulses  to  the  strobo- 
5  scope  at  a  controlled  rate. 

Referring  to  Pig.  4,  a  transformer  42  Is  shown 
as  energized  from  alternating  current  mains  44. 
the  transformer  serving  to  charge  the  condenser 
46  through  rectifier  valve  47  and  through  induc- 
lo  tanceL4*.  Condenser  1 6  is  charged  from  condenser 
46  through  Inductance  L49  and  a  check  valve  V30. 
Stroboscope  lamp  10  discharges  condenser  16 
when  it  is  excited  by  an  Impulse  impressed  on  Its 
exciting  electrode  22.  The  chief  difference  be- 
13  tween  the  stroboscope  circuit  Illustrated  in  Pig.  4 
and  similar  circuits  illustrated  in  my  aforemen-. 
tloned  copending  application  Serial  No.  709,901 
lies  in  the  substitution  of  a  ratlometer  RM  in 
place  of  the  ammeters  described  in  my  said  co- 
pending  application,  for  use  as  a  rate  meter. 
The  ratlometer  RM  is  calibrated  to  show  the 
ratio  of  the  currents  flowing  in  its  two  coils.  One 
of  these  coils  is  in  series  circuit  with  the  strobo¬ 
scope  lamp  10.  and  the  other  in  parallel  circuit. 
25  The  current  in  the  coil  which  is  in  parallel  with 
stroboscope  10  is  proportional  to  the  supply  volt¬ 
age.  so  that  the  instrument  readings  are  inde¬ 
pendent  of  supply  voltage  variations. 

The  Impulse  generating  apparatus  for  exciting 
30  the  stroboscope  lamp  10,  as  it  is  illustrated  in 
Pig.  4,  comprises  a  transformer  51  which  is  en¬ 
ergized  from  A.  C.  mains  52  and  which  trans¬ 
former  supplies  induced  current  which  is  rec¬ 
tified  by  a  valve  53  and  filtered  by  Inductance  L 54 
35  and  a  condenser  55  to  a  voltage  divider  compris¬ 
ing  a  resistor  R54.  glow  tubes  T57  and  T9*,  and  a 
potentiometer  R".  The  glow  tubes  T57  and  T94 
serve  to  maintain  constant  the  potential  between 
their  electrodes.  The  constant  potential  between 
40  the  electrodes  of  glow  tube  T"  is  impressed  be¬ 
tween  the  cathode  and  screen  grid  of  pentode  tube 
P40.  while  any  desired  fraction  of  the  constant  po¬ 
tential  between  the  electrodes  of  glow  tube  T97  is 
impressed  between  the  cathode  and  the  control 
45  grid  of  pentode  P40. 

Another  voltage  divider  which  consists  of  re¬ 
sistor  R41,  potentiometer  R°  and  glow  tube  T°,  is 
supplied  with  direct  current  from  any  conven- 
lent  source  such  as  the  source  from  which  the 
00  condenser  46  of  the  stroboscope  circuit  is  charged. 
Prom  the  potential  across  R41  condenser  30  Is 
charged  through  pentode  P40  at  a  rate  which  Is 
controlled  by  the  potential  between  the  cathode 
55  and  control  grid  of  pentode  P40,  and  which  rate 
is  independent  of  the  potential  across  R41 
so  long  as  the  potential  across  30  Is  substan¬ 
tially  less  than  the  potential  across  R41.  The 
potential  across  condenser  30  is  Impressed  be- 
co  tween  the  anode  and  cathode  of  trigger  tube  64, 
while  any  desired  fraction  of  the  constant  po¬ 
tential  between  the  electrodes  of  glow  tube  T43  is 
impressed  between  the  grid  36  and  cathode  of 
trigger  tube  64.  For  each  value  of  grid-cathode 
65  potential  in  trigger  tube  64  there  exists  a  maxi¬ 
mum  value  of  anode-cathode  potential.  As  soon 
as  t>»i*  ma-rimnm  anode-cathode  potential  Is 
reached,  the  trigger  tube  breaks  down  and  current 
flows.  Thus  condenser  30  is  charged  to  the  maxi- 
70  mum  potential  corresponding  to  the  position  of 
potentiometer  R°  and  then  discharges  through 
the  primary  of  transformer  24,  thereby  inducing 
in  the  secondary  of  transformer  24  a  high  voltage 
Impulse  which  excites  stroboscope  lamp  16  to 
76  discharge  condenser  16. 


It  Is  possible  to  control  the  Interval  between 
flashes  of  stroboscope  16  by  adjusting  poten¬ 
tiometer  R9*  or  by  adjusting  R«,  but  I  prefer 
to  use  R"  to  control  the  flash  rate,  and  to  use  R« 
only  to  adjust  from  time  to  time  to  compensate  6 
for  any  changes  in  characteristics  in  trigger 
tube  64. 

While  the  apparatus  for  controlling  Impulse 
rates  hereinbefore  described  is  the  preferred 
means  for  accomplishing  the  objects  of  the  pres-  lo 
ent  invention,  other  possible  means  of  control 
may  be  used  including  circuits  adapted  to  change  - 
the  capacity  of  condenser  30,  and  circuits  adapted 
to  change  the  screen  grid  potential  of  pentode  60. 

Having  thus  described  my  invention,  what  Is  15 
claimed  as  new  is: 

1.  In  combination  with  apparatus  for  produc¬ 
ing  electrical  energy  flashes  of  the  type  in  which  a 
condenser  is  periodically  discharged  through  a 
gaseous  conductor  lamp,  means  for  lnltating  dls-  20 
charge  of  the  condenser  at  selected  intervals  con¬ 
sisting  of  a  static  inverter  for  producing  electrical 
impulses  at  a  controlled  rate,  said  inverter  com¬ 
prising  a  gaseous  discharge  device  connected  In 
circuit  with  a  source  of  potential  and  with  means-  25 
for  varying  the  impulse  rate  comprising  a  variable 
impedance,  and  means  for  conveying  such  im¬ 
pulses  to  the  flash  producing  apparatus. 

2.  In  combination  with  apparatus  adapted  for 
excitation  by  electrical  impulses,  means  for  excit-  30 
ing  such  apparatus  comprising  a  condenser,  a 
source  of  energy  for  charging  the  condenser, 
means  connected  in  series  circuit  with  the  energy 
rource  and  with  the  condenser  for  charging  the 
condenser  to  a  potential  higher  than  the  potential  35 
of  the  energy  source,  said  means  comprising  an 
electric  check  valve  and  an  inductance  forming 
with  the  condenser  a  slightly  damped  oscillating 
circuit,  means  for  discharging  the  condenser  at 
selected  intervals,  and  means  for  conveying  to  the  40 
apparatus  the  voltage  impulse  which  occurs  at 
the  instant  that  current  ceases  to  flow  through 
said  electric  check  valve. 

3.  Apparatus  of  the  type  defined  in  claim  l  in 
which  the  gaseous  discharge  device  is  a  gaseous  45 
conductor  device  having  at  least  three  electrodes 
of  a  type  in  which  the  maximum  potential  which 
can  be  established  between  two  main  electrodes 
without  appreciable  current  flow  therebetween 
may  be  controlled  by  controlling  the  potential  30 
between  one  of  said  main  electrodes  and  a  third 
electrode. 

4.  Apparatus  of  the  type  defined  in  claim  1  in 
which  the  static  inverter  includes  a  second  con¬ 
denser  arranged  in  series  circuit  with  the  gaseous  35 
discharge  device  and  the  source  of  potential. 

5.  Apparatus  of  the  type  defined  in  claim  1  in 

which  tiie  static  inverter  includes  a  second  con¬ 
denser  shunted  across  the  gaseous  discharge  de¬ 
vice.  CO 

6.  In  combination  with  apparatus  for  produc¬ 
ing  electrical  energy  flashes  of  the  type  in  which 
a  condenser  is  periodically  discharged  through  a 
gaseous  conductor  lamp,  means  for  initiating  dis¬ 
charge  of  the  condenser  at  selected  intervals  con-  65 
sisting  of  a  static  Inverter  for  producing  electrical 
impulses  at  a  controlled  rate,  said  inverter  com¬ 
prising  a  gaseous  discharge  device  In  series  cir¬ 
cuit  with  a  source  of  potential  and  with  a  second 
condenser,  and  means  for  varying  the  impulse  70 
rate  comprising  a  variable  Impedance  shunted 
across  said  second  condenser,  and  means  for  con¬ 
veying  such  impulses  to  the  flash  producing  ap¬ 
paratus. 

7.  In  combination  with  apparatus  for  produc-  75 
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lug  electrical  energy  flashes  of  the  type  In  which 
a  condenser  Is  periodically  discharged  through  a 
gaseous  conductor  lamp,  means  for  Initiating  dis¬ 
charge  of  the  condenser  at  selected  Intervals  con- 
5  slating  of  a  static  Inverter  for  producing  electrical 
Impulses  at  a  controlled  rate,  said  Inverter  com¬ 
prising  a  gaseous  discharge  device  oonnected  In 
circuit  with  a  source  of  potential,  a  second  con¬ 
denser  shunted  across  the  gaseous  discharge  de- 
10  vice,  and  means  for  varying  the  Impulse  rate  com¬ 
prising  a  variable  Impedance  connected  in  the 
charging  circuit  of  the  second  condenser,  and 
means  for  conveying  such  Impulses  to  the  flash 
producing  apparatus. 

15  8.  In  combination  with  apparatus  for  produc¬ 

ing  electrical  energy  flashes  of  the  type  In  which 
a  condenser  Is  periodically  discharged  through  a 
gaseous  conductor  lamp,  means  for  initiating  dis¬ 
charge  of  the  condenser  at  selected  Intervals  con- 
20  slstlng  of  a  static  Inverter  for  producing  electri¬ 
cal  Impulses  at  a  controlled  rate,  said  Inverter 
comprising  a  gaseous  discharge  device  connecting 
in  circuit  with  a  source  of  potential,  a  second  con¬ 
denser  shunted  across  the  gaseous  discharge  de- 
25  vice,  and  means  for  varying  the  Impulse  rate  com¬ 
prising  a  vacuum  tube  connected  in  the  charging 
circuit  of  the  second  condenser  together  with 
means  for  controlling  the  current  flowing  through 
said  vacuum  tube,  said  means  comprising  a  vari- 
30  able  impedance. 

9.  In  combination  with  apparatus  for  produc¬ 
ing  electrical  energy  flashes  of  the  type  in  which  a 
condenser  Is  periodically  discharged  through  a 
gaseous  conductor  lamp,  means  for  Initiating  dis- 
'  35  charge  of  the  condenser  at  selected  Intervals  con¬ 

sisting  of  a  static  Inverter  for  producing  electrical 
Impulses  at  a  controlled  rate,  said  inverter  com¬ 
prising  a  gaseous  discharge  device  connected  in 
circuit  with  a  source  of  potential,  a  second  con- 
40  denser  shunted  across  the  gaseous  discharge  de¬ 
vice,  and  means  for  varying  the  Impulse  rate  com¬ 
prising  a  vacuum  tube  connected  in  the  charging 
circuit  of  the  second  condenser,  said  vacuum  tube 
having  at  least  three  electrodes  and  being  of  the 
45  type  in  which  current  flowing  between  the  anode 
and  the  cathode  may  be  controlled  by  varying  the 
potential  between  the  cathode  and  the  third  elec¬ 
trode,  together  with  means  for  varying  the  poten¬ 
tial  between  the  cathode  and  said  third  electrode. 
60  10.  Apparatus  of  the  type  defined  in  claim  9  in 

I  which  said  vacuum  tube  Is  of  the  type  having  at 
least  four  electrodes  In  which  current  flowing  be¬ 
tween  the  anode  and  the  cathode  may  be  con¬ 
trolled  by  varying  the  potential  between  the 
>.  55  cathode  and  the  third  electrode,  together  with 

means  for  maintaining  a  substantially  constant 
potential  between  the  cathode  and  the  fourth 
electrode. 

11.  Apparatus  of  the  type  defined  In  claim  9 
60  In  which  said  vacuum  tube  has  at  least  five  elec¬ 
trodes  and  Is  of  the  type  In  which  the  current 
flowing  between  the  anode  and  the  cathode  may 
be  controlled  by  varying  the  potential  between 
the  cathode  and  a  third  electrode,  together  with 
65  means  for  maintaining  a  substantially  constant 
potential  between  the  cathode  and  the  fourth 
electrode,  and  means  for  maintaining  a  substan¬ 
tially  constant  potential  between  the  cathode  and 
the  fifth  electrode. 

70  12.  Apparatus  of  the  type  defined  In  claim  9 

In  which  the  gaseous  discharge  device  Is  a  gase¬ 
ous  conductor  device  having  at  least  three  elec- 
•  trodes  of  the  type  In  which  the  maximum  poten- 
t  tial  which  can  be  established  between  two  main 
76  electrodes  without  appreciable  current  flow  there¬ 
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between  may  be  controlled  by  controlling  the  po¬ 
tential  between  one  of  said  main  electrodes  and 
a  third  electrode;  and  In  which  said  vacuum  tube 
has  at  least  five  electrodes  and  is  of  the  type  in 
which  current  flowing  between  the  anode  and  5 
the  cathode  may  be  controlled  by  varying  the 
potential  between  the  cathode  and  a  third  elec¬ 
trode,  together  with  means  for  maintaining  a 
substantially  constant  potential  between  the 
cathode  and  a  fourth  electrode,  means  for  main-  10 
talning  a  substantially  constant  potential  between 
the  cathode  and  a  fifth  electrode,  and  means  for 
controlling  the  potential  between  one  of  the  main 
electrodes  and  a  third  electrode  of  said  gaseous 
discharge  device.  15 

13.  A  static  Inverter  comprising  a  condenser, 
a  source  of  potential  for  charging  the  condenser, 
means  connected  in  series  circuit  with  the  energy 
source  and  with  the  condenser  for  charging  the 
condenser  to  a  potential  higher  than  the  poten-  20 
tial  of  the  energy  source,  said  means  comprising 
an  electric  check  valve  and  an  Inductance  form¬ 
ing  with  the  condenser  an  oscillating  circuit, 
means  for  discharging  the  condenser  comprising 

a  gaseous  discharge  device  having  at  least  three  25 
electrodes  and  of  the  type  In  which  the  maximum 
potential  which  can  be  established  between  two 
main  electrodes  without  appreciable  current  flow 
therebetween  may  be  controlled  by  controlling 
the  potential  between  one  of  said  main  electrodes  30 
and  a  third  electrode;  said  condenser  discharge 
means  also  including  means  for  impressing  be¬ 
tween  the  third  electrode  and  one  of  the  main 
electrodes  of  said  gaseous  conductor  device  the 
voltage  Impulse  which  occurs  at  the  instant  cur-  35 
rent  ceases  to  flow  through  said  electric  check 
valve. 

14.  A  static  Inverter  of  the  type  defined  In 
claim  13,  embodying  as  an  additional  element  a 
variable  impedance  for  controlling  the  Intervals  40 
between  condenser  discharges. 

15.  A  static  Inverter  of  the  type  defined  In 

claim  13  In  which  the  cathode  of  the  gaseous  dis¬ 
charge  device  Is  connected  to  the  anode  of  the  - 
electric  check  valve  and  to  one  side  of  the  con-  45 
denser,  in  which  the  anode  of  the  gaseous  dis¬ 
charge  device  Is  connected  to  the  other  side  of 
the  condenser,  and  In  which  a  third  electrode  of 
the  gaseous  discharge  device  is  connected  to  the 
cathode  of  the  electric  check  valve.  50 

16.  A  static  inverter  of  the  type  defined  in 
claim  13  embodying  as  an  additional  element  a 
variable  impedance  for  controlling  the  intervals 
between  condenser  discharges,  and  also  embody¬ 
ing  an  ammeter  in  the  condenser  charging  cir-  55 
cult  whereby  the  number  of  condenser  discharges 
per  unit  of  time  Is  measured. 

17.  In  combination  with  apparatus  for  pro¬ 
ducing  electrical  energy  flashes  of  the  type  in 
which  a  condenser  is  periodically  discharged  60 
through  a  gaseous  conductor  lamp,  means  for 
Initiating  discharge  of  the  condenser  at  selected 
Intervals  consisting  of  a  static  inverter  for  pro¬ 
ducing  electrical  Impulses  at  a  controlled  rate, 
said  inverter  comprising  a  second  condenser,  a  65 
source  of  energy  for  charging  the  condenser, 
means  connected  In  series  circuit  with  the  energy 
source  and  with  the  second  condenser  for  charg¬ 
ing  the  second  condenser  to  a  potential  higher 
than  the  potential  of  the  energy  source,  said  means  70 
comprising  an  electric  check  valve  and  an  Induc¬ 
tance  forming  with  the  second  condenser  a  slight¬ 
ly  damped  oscillating  circuit,  means  for  discharg¬ 
ing  the  second  condenser  comprising  a  gaseous 
discharge  device  having  at  least  three  electrodes  76 
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of  the  type  in  which  the  maximum  potential 
which  can  be  established  between  two  main  elec¬ 
trodes  without  appreciable  current  flow  therebe¬ 
tween  may  be  controlled  by  controlling  the  po- 
5  tentlal  between  one  of  said  main  electrodes  and  a 
third  electrode,  means  for  impressing  between 
said  third  electrode  and  one  of  the  main  elec¬ 
trodes  of  said  gaseous  discharge  device  the  volt¬ 
age  impulse  which  occurs  at  the  Instant  current 
10  ceases  to  flow  through  said  electric  check  valve, 
together  with  means  for  varying  the  impulse  rate 
comprising  a  variable  Impedance  Included  as  an 
element  in  the  Inverter  circuit,  and  means  for 
conveying  such  Impulses  to  the  flash-producing 
15  apparatus. 

18.  Electric  flash  producing  apparatus  for 
measuring  rates  comprising  a  condenser,  a  source 
of  energy  for  charging  the  condenser,  means  con¬ 
nected  in  series  circuit  with  the  energy  source 
20  and  with  the  condenser  for  charging  the  con¬ 
denser  to  a  predetermined  potential  higher  than 
the  potential  of  the  energy  source,  said  means 
comprising  an  electric  check  valve  and  an  induc¬ 
tance  forming  with  the  condenser  a  slightly 
25  damped  oscillating  circuit,  means  for  discharging 


the  condenser  periodically,  the  number  of  dis¬ 
charges  per  unit  of  time  being  proportional  to 
the  rate  to  be  measured,  and  a  ratiometer  hav¬ 
ing  one  coll  connected  in  series  circuit  with  the 
condenser  and  having  another  coil  connected  In  5 
parallel  circuit  with  the  condenser. 

19.  A  variable  frequency  stroboscope  compris¬ 
ing  a  condenser,  means  for  charging  said  con¬ 
denser,  a  gaseous  conductor  lamp  shunted  across 
said  condenser,  and  means  for  Initiating  dis-  10 
charge  of  said  condenser  through  said  gaseous 
'  conductor  lamp  at  selected  Intervals  comprising 
a  relaxation  inverter  and  a  transformer,  said 
relaxation  Inverter  comprising  a  second  con¬ 
denser,  a  source  of  energy  for  charging  said  sec-  15 
ond  condenser,  a  gaseous  discharge  device  adapt¬ 
ed  to  discharge  said  second  condenser  when  its 
potential  reaches  a  selected  value  lower  than  that 
of  the  energy  source,  and  means  for  controlling 
the  time  required  for  said  second  condenser  to  20 
be  charged  to  said  selected,  value  comprising  a 
five  electrode  vacuum  tube  and  means  for  con¬ 
trolling  the  current  flowing  through  said  five 
electrode  vacuum  tube. 
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This  invention  relates  generally  to  electric  flash 
producing  methods  add  apparatus.  It  is  particu¬ 
larly  directed  to  improved  method  and  means  for 
checking  the  Ignition  timing  of  a  variable  speed 
5  spark  ignition  engine. 

Variable  speed  spark  ignition  engines,  particu¬ 
larly  automotive  engines,  are  usually  provided 
with  automatic  means  for  changing  the  point  in 
the  cycle  at  which  the  spark  occurs,  as  the  speed 
10  of  the  engine  is  changed.  It  is  desirable  to  be 
able  to  determine  whether  these  means  are  func¬ 
tioning  properly  without  removing  the  timing 
mechanism  from  the  engine.  The  primary  object 
of  the  invention  1s  to  provide  method  surd  means 
15  whereby  the  point  in  the  cycle  of  a  spark  ignition 
engine  at  which  the  ignition  impulse  is  trans¬ 
mitted  to  the  cylinder  and  the  speed  of  the  engine 
may  be  concurrently  determined 
It  has  been  proposed  to  check  the  action  of  the 
20  automatic  spark  advance  by  examining  strobo- 
scopically  a  moving  part  of  the  engine  by  the 
light  of  a  neon  lamp  which  is  energized  by  the 
ignition  Impulses.  While  this  stroboscopic 
method  is  sound  in  principle,  the  neon  lamp  when 
25  energized  by  the  ignition  impulses  is  a  poor 
stroboscope,  because  the  Intensity  of  illumination 
is  low  and  the  definition  not  sharp.  In  addition, 
unless  the  speed  of  the  engine  is  determined  con¬ 
currently  with  the  ignition  timing,  the  check  is 

34  only  qualitative.  For  a  satisfactory  quantitative 
check,  it  is  necessary  to  have  a  stroboscope  which 
furnishes  high  Intensity  of  illumination  with 
sharp  definition,  and  to  have  also  a  way  to  deter¬ 
mine  concurrently  the  speed  of  the  engine. 

35  The  intensity  of  illumination  furnished  by  a 
neon  lamp  excited  by  the  ignition  impulse  js 
necessarily  low,  for  the  reason  that  only  a  small 
amount  of  energy  is  available  from  the  Ignition 
circuit.  The  lack  of  definition  is  due  to  the  shape 

40  of  the  ignition  wave.  A  typical  ignition  wave  Is 
.  shown  in  the  oscillogram  which  is  Fig.  1  of  the 
drawings  forming  a  part  hereof.  It  may  be  seen 
that  this  ignition  impulse  is  a  damped  oscillation 
5  whose  fundamental  frequency  is  of  the  order  of 
3000  cycles  and  which  is  practically  completed  in 
about  .001  second.  The  peak  voltage,  frequency, 
and  duration  of  the  Ignition  impulse  are  different 
in  various  ignition  systems,  depending  on  the  con- 
50  structlon  of  the  ignition  system,  the  primary 
voltage  applied,  the  speed  of  the  engine,  and 
other  factors  which,  in  general,  cannot  be  con-  . 
trolled  at  the  time  of  test.  The  peak  voltages 
will. vary  from  about  3000  to  20,000  or  over,  the 
55  fundamental  frequency  from  about  2000  to  about 


5000  cycles,  and  the  duration  from  about  .0005 
second  to  .002  second.  For  a  neon  lamp  to  be 
useable  as  a  stroboscope  on  all  ignition  systems 
and  under  all  practical  conditions,  it  must  be  so 
constructed  that  it  will  become  conducting  and  s 
furnish  light  with  a  po*»w***i  not  faighpr  th«m 
about  3000  volts.  Aft»r  conduction  has  started, 
a  neon  lamp  will  continue  to  conduct  until  the 
potential  has  been  reduced  to  a  much  lower  value, 
the  cut-off  voltage,  (which  may  be  only  a  few  10 
hundred  volts) ,  and  thereafter  the  lamp  remains 
in  a  conductive  state  for  a  limited  tim«»  of  roughly 
-0001  to  .001  second.  The  second  even  later 
peaks  of  the  oscillating  ignition  Impulses  of  an 
engine  spark  ignition  system  may  exceed  the  15 
lower  critical  potential  of  the  lamp  and  occur  with 
a  frequency  greater  than  1000  per  second.  There¬ 
fore,  in  a  neon  lamp  energized  by  ignition  im¬ 
pulses  there  will  be  several  flashes  on  each  igni¬ 
tion  impulse,  each  of  which  will  produce  an  20 
image.  If  the  images  overlap,  there  will  appear 
to  be  a  single,  broad  image,  but  very  often  sev¬ 
eral  distinct  images  may  be  seen. 

Another  important  object  of  the  present  inven¬ 
tion  is,  therefore,  to  provide  ^method  and  appara-  26 
tus  generally  adapted  for  stroboscopic  examina¬ 
tion  of  spark  ignition  »ngiw«»g  by  means  of  an 
illumination  ffa^b  of  high  intensity,  which 
gives  sharp  Images  free  of  any  multiple  image 
defect.  30 

Since  low  flash  Intensity  and  lack  of  definition 
are  Inherent  in  the  broad  combination  of  ignition 
Impulse  generator  and  neon  lamp  stroboscope,  it 
is  necessary  to  use  same  other  method  to  obtain 
high  Intensity  and  sharp  definition.  The  method  35 
used  in  this  Invention  is  to  cause  a  condenser, 
charged  from  a  source  Independent  of  the  igni¬ 
tion  system,  to  discharge  through  a  neon  lamp,  or 
other  gaseous  conductor  lamp,  at  the  tim*  that 
the  ignition  impulse  is  transmitted  to  the  cylln-  40 
der.  By  using  an  independent  energy  source, 
the  intensity  of  illumination  may  be  made  as  high 
as  is  desired.  By  properly  arranging  the  con¬ 
denser  circuits,  it  is  possible  to  get  one,  and  only 
one,  flash  for  each  ignition  Impulse  and  to  m***  45 
the  flash  of  such  short  duration  that  an  extremely 
sharp  image  is  obtained.  The  arrangement  of 
the  condenser  circuits  to  achieve  these  ends  is  an 
Important  part  of  this  invention. 

It  has  long  been  known  that  a  gaseous  con.  50 
ductor  lamp,  such  as  a  neon  i«np  or  a  mercury 
vapor  lamp,  may  be  arranged  in  a  circuit  whose 
potential  is  less  than  the  breakdown  potential 
of  the  lamp,  and  that  no  current  will  flow  un¬ 
til  the  lamp  is  put  into  the  conducting  state  by  55 
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a  momentary  impulse,  which  may  be  a  high 
voltage  discharge  through  the  lamp,  the  Inci¬ 
dence  of  light  on  one  of  the  electrodes,  the  gen¬ 
eration  of  a  high  frequency  field  in  the  lamp,  or 
5  some  other  means  of  initially  ionizing  the  gas 
and/or  producing  a  supply  of  electrons  at  the 
cathode.  I  have  found  that  connecting  a  con¬ 
ductor  placed  near  the  cathode  of  such  a  gase¬ 
ous  discharge  lamp  to  the  spark  plug  or  other 
10  part  of  the  high  tension  side  of  the  ignition  sys¬ 
tem  is  sufficient  to  cause  the  lamp  to  conduct 
when  a  potential  considerably  less  than  the 
break-down  potential  is  supplied  to  its  elec¬ 
trodes.  After  conduction  has  started,  it  will 
15  continue  until  the  potential  between  the  elec¬ 
trodes  has  been  reduced  below  the  cut-off  volt¬ 
age,  which  may  be  only  a  few  volts  with  a  mer¬ 
cury  vapor  lamp,  or  up  to  200  or  300  volts  with 
neon  or  other  permanent  gas  lamps,  depending 
20  on  their  construction,  temperature,  pressure, 
etc.  After  conduction  has  ceased  because  the 
potential  has  dropped  below  the  cut-off  voltage, 
the  conducting  state  dies  away  in  a  short  but 
finite  time,  and  the  Initial  non-conducting  state 
25  is  resumed  after  a  period  which  is  of  the  order 
of  .0001  to  .001  second.  The  term  “trigger  tube" 
will  be  hereinafter  employed  to  designate  a  gase¬ 
ous  conductor  device  of  the  type  above  referred 
to  in  which  conduction  of  current  through  a 
30  gaseous  medium  between  two  primary  electrodes 
is  initiated  by  applying  the  proper  stimulus,  as 
for  example  by  changing  the  potential  of  a  third 
electrode.  As  examples  of  trigger  tubes  may  be 
mentioned  the  mercury  arc  lamp  with  a  start- 
35  ing  band,  the  grid-glow  tube,  and  the  thyratron. 

Stroboscopes  have  been  constructed  using  the 
principle  of  a  condenser  discharge  through  a 
gaseous  conductor  lamp,  the  discharges  being 
caused  to  occur  at  the  desired  times  by  applying 
40  the  appropriate  stimulus.  The  lamp  goes  out 
when  the  condenser  has  discharged,  and  will 
not  light  again  until  the  condenser  has  been  re¬ 
charged  and  the  stimulus  reapplied,  so  long  as 
the  potential  of  the  condenser  during  the  re- 
45  r.vmrging  period  does  not  rise  more  rapidly  than 
the  potential  required  for  current  flow  through 
the  lamp  rises  during  the  deionization  period. 
It  is  merely  necessary  to  insert  in  the  charging 
circuit  of  the  condenser  a  resistance,  which  may 
50  have  Inductance  or  which  may  be  noninductive, 
of  such  value  that  the  lamp  does  not  carry  a 
steady  arc.  Such  stroboscopes  cannot  be  used 
with  the  Ignition  Impulses  of  a  spark  ignition 
engine  as  stimuli,  since  they  give  several  Images 
55  for  *»ch  ignition  impulse,  because  the  Ignition 
impulse  is  a  train  of  stimuli  which  is  of  relative¬ 
ly  long  duration.  In  order  to  insure  that  there 
will  be  only  one  flash  for  each  ignition  Impulse, 
it  is  another  purpose  of  the  present  Invention  to 
60  use  a  tuned  condenser  charging  circuit. 

Another  important  object  of  the  present  in- 
'  vention  is  therefore  to  provide  method  and 
mpmrm  adapted  for  producing  flashes  of  high  ln- 
•  tensity  and  for  giving  sharp  stroboscopic  images 
65  when  the  flashes  are  initiated  by  impulses  such 
as  the  spark  ignition  Impulses  of  the  ordinary 
spark  ignition  engine. 

To  accomplish  this  object  the  invention  con¬ 
templates  employment  of  a  trigger  tube  flashing 
70  device  having  two  primary  electrodes  in  circuit 
with  a  condenser  which  receives  its  charge  from 
an  nyrihftting  circuit,  and  having  a  connection 
with  the  ignition  circuit  of  a  spark-ignition  en-~ 
gine  or  other  means  for  supplying  the  Initiating 
f g  Impulse.  By  including  resistance  and  Inductance 


of  predetermined  magnitude  relative  to  the  con¬ 
denser  capacity  in  the  condenser  charging  cir¬ 
cuit,  the  charge  of  the  condenser  may  be  built 
up  so  gradually  during  the  first  part  of  the 
charging  cycle  following  a  discharge  as  to  hold  5 
the  condenser  charge  below  the  lower  critical 
potential  of  the  trigger  tube  for  at  least  .001  sec¬ 
ond  after  the  flash  has  occurred,  while  per¬ 
mitting  an  increased  rate  of  charging  dining  the 
latter  part  of  the  charging  cycle  to  bring  the  con-  10 
denser  charge  to  flash  producing  intensity  prior 
to  the  Instant  when  the  next  flash  is  due  to  oc¬ 
cur.  An  important  feature  of  the  invention 
therefore  resides  in  the  employment  either  of 
a  slightly  damped  oscillating  circuit  including  15 
an  electric  check  valve,  or  of  a  highly  damped 
oscillating  circuit,  for  charging  a  condenser,  the 
discharge  of  which  produces  the  flash  of  a  trig¬ 
ger  tube  flashing  device. 

With  the  above  and  other  objects  and  features  20 
in  view,  the  Invention  resides  in  the  method  and 
apparatus  for  producing  electrical  energy  flashes 
and  determining  impulse  rates,  which  is  herein¬ 
after  described  and  particularly  defined  in  the 
appended  claims.  25 

The  invention  will  be  hereinafter  more  partic¬ 
ularly  described  by  reference  to  the  accompany¬ 
ing  drawings,  in  which: 

Fig.  1  Is  an  oscillogram  of  a  typical  ignition 
Impulse  of  a  spark  ignition  engine.  30 

Fig.  2  sets  forth  the  rise  of  condenser  potential 
in  typical  non-oscillating  and  oscillating  circuits. 

Fig.  3  sets  forth  curves  to  scale  showing  respec¬ 
tively  the  charging  current  and  rise  of  condenser 
potential  in  a  slightly  damped  oscillating  circuit  35 
during  the  first  half  wave. 

Fig.  4  is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  stroboscope  having  an  alter¬ 
nating  current  source  of  energy,  a  highly  damped 
oscillating  condenser  charging  circuit  and  an  40 
ammeter  for  measuring  the  charging  current. 

Fig.  5  is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  rate  meter  having  a  slightly 
damped  oscillating  condenser  charging  circuit 
including  an  electric  check  valve,  together  with  45 
a  galvanometer  for  measuring  by  comparison  of 
voltages  across  fixed  and  adjustable  resistors 
connected  respectively  in  series  and  parallel  with 
the  trigger  tube,  the  number  of  flashes  per  unit 
of  time  initiated  by  a  photo  cell.  '  -60 

Fig.  6  is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  frequency  meter  having  an 
oscillating  condenser  charging  circuit  including 
an  electric  check  valve,  together  with  means  for 
measuring  by  comparison  of  voltages  across  fixed  55 
resistors  connected  respectively  in  series  and 
parallel  with  the  trigger  tube,  the  frequency  of 
an  alternating  electric  current  which  flows 
through  a  transformer  connected  to  the  exciting 
electrode  of  the  trigger  tube.  60 

Fig.  7  is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  stroboscope  having  a  highly 
damped  oscillating  condenser  charging  circuit  and 
Including  an  ammeter  for  measuring  discharge 
current  and  a  volt-meter  for  measuring  the  po-  65 
tentlal  of  the  source  of  current  employed  in 
charging  the  condenser. 

Fig.  8  is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  rate  meter  having  a  slightly 
damped  oscillating  condenser  charging  circuit  in-  70 
eluding  an  electric  check  valve  and  including  an 
ammeter  for  measuring  discharge  current  and  a 
voltmeter  for  measuring  the  potential  of  a  source 
of  constant  potential  current  employed  in  charg¬ 
ing  the  condenser.  75 
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Pig.  9  Is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  rate  meter  having  a  highly 
damped  oscillating  condenser  charging  circuit, 
together  with  a  galvanometer  far  measuring  by 
5  comparison  of  voltages  across  fixed  and  adjust¬ 
able  resistors  connected  respectively  in  series  and 
parallel  with  the  trigger  tube,  the  number  of 
flashes  per  unit  of  time  Initiated  by  a  photocell. 

Fig.  10  Is  a  wiring  diagram  of  a  condenser  dls- 
10  charge  trigger  tube  stroboscope  and  rate  meter 
having  a  slightly  damped  oscillating  condenser 
charging  circuit  Including  an  electric  check  valve 
and  Including  at  least  one  ammeter  for  meas¬ 
uring  the  current  flowing  through  the  trigger  tube 
IS  and  a  voltmeter  for  measuring  the  average  po¬ 
tential  of  a  reservoir  condenser  which  is  charged 
from  alternating  current  mains  by  whmih  of  a 
transformer  and  full  wave  rectifier. 

Fig.  2  shows  the  rise  of  voltage  in  several  con- 
20  denser  charging  circuits,  all  of  which  are  designed 
so  that  the  condenser  Is  practically  fully  charged 
in  .02  second.  Such  a  charging  time  will  be  suit¬ 
able  for  use  with  a  4 -stroke  cycle  automotive 
engine  whose  m«riinmn  speed  Is  about  4800 
25  R.  F.  M.  and  which  therefore  delivers  40  Ignition 
Impulses  to  each  cylinder  each  second.  Curve 
A  shows  the  rise  of  voltage  In  a  circuit  contain¬ 
ing  no  inductance.  It  may  be  seen  that  at  the 
end  of  .002  second  the  voltage  has  already  ex- 
30  ceeded  40%  of  the  source  voltage.  If  such  a 
charging  circuit  were  used,  the  condenser  would 
be  ready  to  maintain  conductance  in  a  gaseous 
conductor  lamp  in  circuit  therewith  at  the  end 
of  about  .0004  second  after  discharge,  and  there 
35  would  therefore  be  several  Images  with  practically 
every  ignition  system  which  might  be  used  for 
stimulating  discharge  of  the  condenser  through 
the  lamp.  Curve  B  shows  the  rise  of  voltage  In 
the  condenser  when  charged  through  a  resist- 
40  race  having  the  maximum  amount  of  Inductance 
possible  without  oscillation.  It  may  be  seen  that 
at  the  end  of  .002  second  the  condenser  potential 
has  reached  17%  of  the  source  potential.  The 
condenser  in  such  a  circuit  would  be  ready  to 
45  flash  after  about  .0015  second.  Such  a  circuit 
could  be  used  with  most  ignition  systems,  but 
with  some  ignition  systems  there  would  be  two 
flashes.  Curve  C  shows  the  rise  of  voltage  in  a 
circuit  which  Is  primarily  inductive,  or  In  other 
50  words,  a  slightly  damped  oscillating  circuit.  It 
may  be  seen  that  at  the  end  of  .002  second  the 
voltage  of  the  condenser  Is  only  about  2%  of  the 
source  voltage,  and  the  condenser  Is  not  ready  to 
flash  until  more  than  .005  second  has  elapsed. 
55  Such  a  circuit  would  not  give  more  than  one  Im¬ 
age  with  any  commercial  Ignition  system.  How¬ 
ever,  at  the  end  of  .02  second,  the  voltage  Is  still 
rising  steeply  and  the  condenser  voltage  will  con¬ 
tinue  to  oscillate  above  and  below  the  source  volt- 
50  age  for  a  considerable  time.  At  speeds  slower 
than  4800  R.  P.  11*  therefore,  the  condenser  volt¬ 
age  at  the  time  of  flash  may  vary  considerably. 
Since  the  intensity  of  the  flash  is  roughly  pro¬ 
portional  to  the  square  of  the  voltage,  this  con- 
55  dition  is  undesirable.  Curve  D  shows  the  rise  of 
voltage  in  a  highly  damped  oscillating  circuit.  It 
may  be  seen  that  at  the  end  of  J002  second  the  con¬ 
denser  voltage  Is  only  about  8%%  of  the  source 
voltage,  so  that  with  this  circuit,  also,  all  com- 
70  mercial  spark  ignition  systems  could  be  used 
without  getting  more  than  one  flash  per  Ignition 
Impulse.  Although  the  voltage  Is  still  rising  at 
the  end  of  .02  second,  it  Is  rising  very  slowly,  and 
the  peak  voltage  is  only  about  %  of  1%  higher 
75  than  the  source  voltage,  and  thereafter  the  volt- 
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age  is  never  more  than  %  at  1%  different  from 
the  source  voltage.  In  order  to  be  useable  with 
spark  ignition  systems,  the  condenser  charging 
circuit  should  be  so  arranged  that  it  is  a  highly 
damped  oscillating  circuit,  that  Is,  the  peak  volt-  5 
age  should  be  higher  than  the  source  voltage,  but 
no  more  than  about  4%  higher  and  preferably 
not  more  than  %  of  1%  higher. 

Fig.  4  and  Fig.  7  show  condenser  charging  cir¬ 
cuits  which  are  highly  damped  oscillating  clr-  10* 
cults.  As  an  example,  condenser  10  may  be  a 
2-microfarad  condenser  charged  from  a  source 
of  potential  of  1000  volts  through  an  inductance 
of  8  to  10  henries  and  a  resistance  of  3200  to  4000 
ohms.  The  Inductance  Is  represented  at  L  and  15 
the  resistance  at  R. 

A  preferred  method  of  charging  the  condenser 
Is  to  use  a  slightly  damped  oscillating  circuit  and 
an  electric  check  valve.  The  rise  of  voltage  and 
the  rise  and  fall  of  current  in  such  a  circuit  are  20 
shown  In  Fig.  3.  With  a  source  voltage  of  550. 
the  condenser  voltage  rises  In  .02  second  to  1000 
volts,  the  current  rises  from  zero  to  about  155 
milliamperes  In  something  less  than  .01  second, 
and  then  falls  again  to  zero  at  the  end  of  .02  25 
second.  The  tendency  of  the  over-charged  con¬ 
denser  to  discharge  back  to  the  source  of  voltage 
Is  overcome  by  the  electric  check  valve,  which 
allows  current  to  flow  but  one  way.  Current 
cannot  flow  through  the  check  valve  until  the  30 
condenser  voltage  has  been  reduced  below  the 
source  voltage.  It  may  be  seen  that  the  con¬ 
denser  voltage  at  the  end  of  .002  second  Is  even 
lower  in  this  case  than  In  the  case  of  the  highly 
damped  oscillating  circuit  of  Fig.  2.  Also  the  35 
condenser  potential  at  the  time  of  flashing  is 
independent  of  the  rate  of  flashing  so  long  as  the 
flashes  occur  at  intervals  not  shorter  than  .02 
second.  This  circuit  has  the  additional  advan¬ 
tage  that  the  voltage  of  the  source  need  be  only  40 
slightly  more  than  half  the  voltage  to  be  used  on 
the  condenser;  that  the  efficiency,  which  In  the 
usual  condenser  charging  circuit  is  50%,  may  be 
made  95%  or  higher;  and  that  there  Is  no  current 
flow  at  the  time  of  flash.  Fig.  5  and  Fig.  6  show  41 
slightly  damped  oscillating  condenser  charging 
circuits  with  electric  check  valves.  As  an  exam¬ 
ple,  10  may  be  a  2-microfarad  condenser  charged 
from  a  550  volt  source  through  an  inductance  of 
20  henries  which  has  a  resistance  of  400  ohms.  50 
This  inductance  Is  shown  at  L.  The  electric 
check  valve  Is  shown  at  12.  A  hot  cathode  mer¬ 
cury  vapor  tube  may  be  used  conveniently,  as  an 
electric  check  valve.  I  have  found  the  type  83 
rectifier  used  in  radio  receiving  sets  suitable  with  55 
both  anodes  connected  to  condenser  10. 

By  using  the  highly  damped  oscillating  circuit 
shown  in  Figures  4  and  7,  or  the  slightly  damped 
oscillating  circuit  with  check  valve  shown  in 
Figures  5  and  6,  it  becomes  possible  to  determine  co 
the  engine  speed  by  measuring  the  current  flow¬ 
ing  through  the  lamp  14.  Since  with  a  constant 
potential  source  the  condenser  II  is  charged  to 
the  same  potential  before  every  flash,  the  quantity 
of  electricity  discharged  per  flash  is  constant.  55 
and  the  total  quantity  of  electricity  delivered  to 
the  lamp  14  per  second  Is  directly  proportional  to 
the  number  of  flashes  per  second.  Since  an  ordi¬ 
nary  ammeter  reads  directly  the  average  quan¬ 
tity  of  electricity  per  second,  it  may  be  calibrated  75 
directly  in  Ignition  Impulses  per  second  or  in 
revolutions  per  second  or  per  minute. 

In  Fig.  7,  18  and  17  are  ammeters.  Since  the 
ordinary  ammeter  has  a  relatively  high  Induct¬ 
ance  and  resistance,  and  since  the  Inductance  75 
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and  resistance  of  the  condenser  discharge  circuit 
should  be  low.  for  reasons  to  be  explained  below, 
it  is  preferable  to  use  a  thermal  ammeter  IT  if 
the  instrument  is  to  be  placed  in  the  condenser 
6  discharge  circuit.  A  thermal  ammeter  reads  ef¬ 
fective  current.  The  effective  current  in  the 
condenser  discharge  circuit  is  a  function  of  the 
condenser  voltage,  the  resistance  of  the  discharge 
circuit,  and  the  number  of  flashes  per  second,  so 
10  that  for  any  particular  set  of  conditions  an  ef¬ 
fective  current  meter  in  the  condenser  discharge 
circuit  may  also  be  calibrated  direcffy  in  ignition 
impulses  per  second  or  revolutions  per  second  or 
per  minute.  The  resistance  of  the  condenser  dls- 
15  charge  circuit  may  be  different  with  different 
lamps,  so  that  if  a  thermal  meter  is  used,  it  is 
necessary  to  calibrate  the  meter  with  the  lamp 
with  which  it  is  to  be  used.  In  order  to  avoid  the 
_Q  necessity  of  calibrating  the  meter  with  the  lamp, 
^  it  is  preferable  to  use  an  average  current  meter 
and  to  place  it  in  the  condenser  charge  circuit, 
such  as  16.  The  reading  is  then  independent  of 
the  resistance  of  the  condenser  discharge  circuit, 
and  one  lamp  may  be  replaced  by  another  with¬ 
out  changing  the  calibration  of  the  meter. 

As  pointed  out  above,  the  average  current  is 
directly  proportional  to  the  flashing  rate  if  the 
condenser  potential  at  the  time  of  flash  is  con- 
3Q  stant.  At  a  particular  flashing  rate,  the  aver¬ 
age  current  is  proportional  to  the  potential  of 
the  source.  It  Is.  therefore,  necessary  to  use  a 
source  of  constant  potential,  or  to  measure  the 
potential,  if  it  cannot  be  maintained  constant, 
35  in  order  to  interpret  the  meter  reading  in  terms 
of  flashing  rate.  In  Pig.  7,  18  indicates  a  volt- 
.  meter,  which  is  used  to  measure  the  potential  of 
the  source  20.  The  voltmeter  may  be  used  either 
to  determine  that  the  potential  is  correct,  or  to 
40  determine  the  actual  potential,  in  order  to  cor¬ 
rect  the  ammeter  reading.  It  should  be  noted 
that  16  may  also  be  a  thermal  meter. 

It  is  usually  difficult  to  maintain  the  potential 
of  the  source  constant  with  varying  loads. 
45  Change  of  potential  with  load,  that  is,  the  regu¬ 
lation  of  the  source,  causes  the  ammeter  read¬ 
ing  to  vary  from  direct  proportionality  with  the 
flashing  rate.  If  the  regulation  remains  con¬ 
stant.  it  is  possible  to  calibrate  the  instrument  at 
50  known  flashing  rates  with  a  source  whose  poten¬ 
tial  is  known  at  some  one  flashing  rate,  pref¬ 
erably  zero,  and  thereafter  to  adjust  the  poten¬ 
tial  to  the  same  value  at  the  same  flashing  rate. 
For  example,  source  20  of  Fig.  7  may  have  a 
65  potential  of  1000  volts  when  no  current  is  being 
drawn  from  it.  When  an  average  current  of  100 
mllliamperes  is  being  drawn,  the  average  poten¬ 
tial  of  the  source  may  be  reduced  to  900  volts. 
In  order  to  insure  calibration  constancy,  it  is 
00  merely  necessary  to  be  sure  that  the  no-load 
potential  is  1000  volts  and  that  the  regulation  is 
constant.  If  the  potential  is  determined  at  no 
load  and  at  the  highest  load  to  be  used,  that  is, 
at  the  highest  flashing  rate  to  be  measured,  and 
05  if  -  these  values  are  the  same  as  at  the  time  of 
calibration,  it  can  be  assumed  that  intermediate 
values  will  also  be  correct. 

The  current  flowing  into  the  condenser  I  •‘con¬ 
sists  of  a  series  of  impulses  which,  in  general, 
70  have  the  shape  shown  in  Figure  3,  which  are 
separated  by  Intervals  of  no  current  flow.  Each 
flash  of  lamp  14  causes  a  current  impulse  of  the 
same  kind,  and  the  less  frequent  the  flashes  the 
longer  are  the  intervals  between  current  im- 
75  pulses.  When  the  intervals  become  very  loos. 


that  is,  at  low  flashing  rates,  the  ammeter  needle' 
tends  to  vibrate.  To  reduce  this  tendency,  it  is 
desirable  to  charge  the  condenser  10  from  a 
source  which  is  a  larger  condenser,  such  as  22  in 
Fig.  4.  The  ammeter  16  may  then  be  placed  in  5 
the  charging  circuit  of  this  reservoir  condenser 
and  the  reservoir  condenser  charging  circuit  pref¬ 
erably  contains  a  large  amount  of  Inductance, 
represented  as  L'R'.  The  effect  of  using  a  reser¬ 
voir  condenser  kept  charged  through  a  high  10 
inductance  is  to  smooth  the  current  passing 
through  the  ammeter  16.  The  average  current 
is,  of  course,  the  same  in  all  three  circuits,  that 
is.  the  lamp  flashing  circuit,  the  flashing  con¬ 
denser  charging  circuit,  and  the  reservoir  con-  1® 
denser  charging  circuit;  but  the  Intervals  be¬ 
tween  current  Impulses  are  relatively  long  in 
the  lamp  flashing  circuit  and  relatively  short  in 
the  reservoir  condenser  charging  circuit  as  com¬ 
pared  In  both  instances  to  the  intervals  between  20 
current  impulses  in  the  flashing  condenser  charg¬ 
ing  circuit. 

The  mercury  vapor  lamp,  shown  at  14  in  Pig. 

4,  and  the  neon  lamp,  shown  at  14a  in  Pig.  7,  are 
members  of  the  class  of  trigger  tubes,  that  is,  ^ 
gaseous  discharge  devices  which  may  be  arranged 
so  that  they  start  to  conduct  only  when  the  proper 
stimulus  is  applied.  14b  in  Pig.  5  and  14c  in  Pig. 

6,  are  trigger  tubes  in  which  the  stimulus  is  the 
changing  of  the  potential  of  a  third  electrode,  30 
usually  in  the  form  of  a  grid  24  between  the  cath¬ 
ode  and  anode.  14b  is  so  constructed  that  it  be¬ 
comes  a  conductor  when  the  grid  24  is  made  posi¬ 
tive  to  the  cathode;  that  is,  potential  may  be  ap¬ 
plied  between  the  anode  and  cathode  but  no  cur-  35 
rent  will  flow  until  a  potential  is  applied  to  the 
third  electrode  which  makes  it  positive  with  re¬ 
spect  to  the  cathode.  14c  is  constructed  so  that 
no  current  will  flow  so  long  as  the  third  electrode 
is  maintained  sufficiently  negative  with  respect  to  40 
the  cathode,  but  current  will  start  to  flow  if  there 
is  a  potential  between  the  anode  and  cathode 
when  the  negative  potential  of  the  third  electrode, 
with  respect  to  the  cathode,  is  reduced  below  a 
critical  value.  14b  may  be  called  a  positive  grid  45 
trigger  tube,  and  14c  a  negative  grid  trigger  tube. 
These  devices  are  characterized  by  the  fact  that 
the  grid  potential  at  which  current  flow  starts  is 
a  function  of  the  potential  between  the  anode 
and  cathode,  as  well  as  of  the  construction  of  the  50 
tube.  Certain  of  them  may  be  positive  grid  trig¬ 
ger  tubes  with  a  relatively  low  potential  between 
anode  and  cathode,  and  negative  grid  trigger 
tubes  with  a  high  potential  between  the  anode 
and  cathode.  Others  are  so  constructed  that  55 
with  the  highest  safe  potential  between  anode 
and  cathode,  current  will  not  flow  until  the  grid 
Is  made  positive  with  respect  to  the  cathode.  A 
third  type  is  so  constructed  that  a  negative  bias 
is  required  to  keep  current  from  flowing  when  the  60 
anode  and  cathode  are  connected  to  a  source 
where  potential  is  but  slightly  higher  than  the 
cut  off  voltage.  All  of  the  trigger  tubes  have  the 
common  characteristic  that  after  current  flow 
has  been  initiated,  it  will  continue  until  the  anode  65 
to  cathode  potential  has  been  reduced  below  the  ^ 
cut-off  voltage  of  the  tube,  which  is  in  general 
considerably  lower  than  the  voltage  initially  ap¬ 
plied  between  anode  and  cathode. 

The  several  circuits  shown  in  Figures  4,  5,  6  70 
and  7  will  now  be  more  particularly  described. 

Fig.  4  shows  a  condenser  discharge  trigger  tube 
stroboscope  and  rate  meter  particularly  adapted 
for  use  in  checking  the  ignition  timing  of  a  spark 
ignition  — St  is  a  source  of  alternating  75 
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current  energy,  to  which  Is  connected  the  primary  direct  current  charging  potential.  The  neon 
of  transformer  28.  The  output  of  the  trans-  lamp  has  the  advantage  that  it  may  be  placed  in 


former  is  connected  through  the  rectifiers  SI  to 
the  bleeder  resistor  R".  Part  of  the  rectified 
5  current  flows  through  R";  the  remainder  flows 
through  inductive  resistance  L'R'  and  ammeter 
1 6  to  the  reservoir  condenser  22.  From  the  reser¬ 
voir  condenser  22,  current  flows  through  the  in¬ 
ductance  L  and  resistance  R  to  the  flashing  con- 
10  denser  10.  Leads  32  and  34  connect  flashing 
condenser  10  to  the  mercury  vapor  lamp  14 
through  the  separable  connector  36.  Mercury 
vapor  lamp  14  consists  of  a  glass  inverted  U-tube 
having  two  internal  mercury  pool  electrodes.  38 
15  and  40  respectively.  As  shown;  electrode  38  is 
cathode,  and  electrode  40  is  anode,  but  by  chang¬ 
ing  the  relative  positions  of  the  parts  of  sep¬ 
arable  connector  36,  38  may  be  made  cathode  and 
40  anode.  Metal  bands  42  and  44,  on  the  out- 
20  side  of  the  glass  tube  near  the  mercury  levels,  are 
connected  by  lead  46  to  the  center  electrode  of 
Spark  plug  48. 

When  an  Ignition  Impulse  is  delivered  by  the 
Ignition  system  of  the  engine  to  spark  plug  48, 
25  metal  bands  42  and  44  take  up  the  high  potential 
impressed  on  the  center  electrode  of  spark  plug 
48,  causing  the  mercury  vapor  lamp  to  become 
conductive.  Flashing  condenser  16  then  dis¬ 
charges  through  mercury  vapor  lamp  14,  re- 
30  suiting  in  a  flash  of  light  of  extremely  brief  du¬ 
ration.  The  time  during  which  current  flows 
through  the  mercury  vapor  lamp  14  is  determined 
by  the  capacity,  inductance,  and  resistance  of  the 
condenser  discharge  circuit.  The  lower  the  ca- 
35  pacity.  Inductance,  and  resistance  of  the  con¬ 
denser  discharge  circuit,  the  shorter  the  time  of 
discharge  and  the  less  the  duration  of  the  light 
.  flash.  The  capacity  is  principally  that  of  the 
flashing  condenser.  The  Inductance  and  resist- 
40  ance  are  those  of  the  leads  and  the  lamp.  By 
using  relatively  short  heavy  leads  kept  parallel 
and  close  together  and  a  lamp  having  a  short  rel¬ 
atively  wide  discharge  path,  the  Inductance  and 
resistance  can  be  made  quite  low.  The  discharge 
45  time  is  then  nearly  proportional  to  the  square  of 
the  capacity  of  the  flashing  condenser.  Using 
10  feet  of  #14  parallel  wire  for  leads  and  a  lamp 
having  a  discharge  path  approximately  4"  long 
and  Va'  in  diameter,  the  discharge  time  will  be 
50  about  1  micro  second  with  a  2-microfarad  flash¬ 
ing  condenser,  so  that  an  intense,  well-defined 
image  is  produced.  Flashing  condenser  1 0  Is  then 
recharged  from  reservoir  condenser  22  through 
the  highly  damped  oscillating  circuit,  as  ex- 
55  plained  above,  and  discharges  again  the  next 
time  an  ignition  impulse  is  delivered  to  spark 
plug  48.  The  average  current  flowing  through 
mercury  vapor  lamp  14  is  indicated  by  ammeter 
16.  which  is  preferably  an  average  current. 
00  D’Arsonval  type  milliammeter.  The  meter  read¬ 
ing  corresponding  to  any  flashing  rate,  and  there¬ 
fore  to  any  engine  speed,  may  be  calculated  from 
the  voltage  of  source  26  and  the  circuit  constants, 
but  it  is  preferable  to  calibrate  ammeter  16  in 
05  Impulses  per  second  or  revolutions  per  minute  by 
direct  determination  at  several  known  flashing 
rates.  The  calibration  of  the  instrument  will  re¬ 
main  constant  so  long  as  the  potential  of  source 
26  is  the  same  as  it  was  when  the  calibration  was 
70  made.  If  it  is  necessary  to  use  the  Instrument  in 
various  places,  it  is  preferable  to  arrange  taps 
on  the  primary  of  transformer  28  so  that  the 
same  secondary  voltage  may  be  obtained. 

Fig.  7  differs  from  Fig.  4  chiefly  in  that  a  neon 
75  lamp  14a  is  used,  together  with  a  source  28  of 


any  position,  whereas  the  mercury  lamp  must  be 
held  so  that  the  mercury  pools  are  in  contact  with 
their  respective  lead-in  wires.  5 

Fig.  5  shows  an  arrangement  particularly 
adapted  for  stroboscopic  examination  of  a  mov¬ 
ing  element  and  for  determining  its  speed.  The 
source  of  potential  20  is  directly  connected  to 
potentiometer  80  and  also  to  the  flashing  con-  10 
denser  10  through  inductance  L  and  resistance  R 
and  check  jalve  12.  Galvanometer  52  is  con¬ 
nected,  as  shown,  to  the  positive  end  of  resistor  R 
and  to  adjustable  contact  54,  which  may  be  set 
at  various  points  along  potentiometer  50.  Flash-  15 
ing  condenser  10  is  connected  to  trigger  tube  14b 
through  leads  32  and  34,  lead  32  connected  to 
the  cathode,  and  lead  34  to  the  anode.  The  grid 
24  of  trigger  tube  14b  is  connected  through  lead 
56  to  the  cathode  of  photo-electric  cell  58.  The  20 
anode  of  photo-electric  cell  58  is  connected 
through  lead  60  and  resistor  62  to  the  anode  of 
trigger  tube  14b.  The  potential  of  flashing  con¬ 
denser  16  and  the  construction  of  trigger  tube  14b 
are  such  that  no  current  flows  through  the  trigger  25 
tube  14b  until  its  grid  has  become  positive  with 
respect  to  its  cathode.  Light  from  lamp  54  may 
be  directed  onto  cathode  of  photo-electric  cell  58 
by  lenses  66  and  68,  when  an  aperture  70  of  a 
revolving  disc  72  comes  into  the  light  path.  This  30 
causes  photo-electric  cell  58  to  become  a  con¬ 
ductor,  and  brings  the  potential  of  the  grid  of 
trigger  tube  14b  to  a  value  positive  with  respect 
to  the  cathode  of  the  trigger  tube,  thus  initiating 
conduction.  Flashing  condenser  10  discharges  35 
through  the  trigger  tube  14b  once  for  each  revolu¬ 
tion  of  disc  72,  which  is  mounted  so  as  to  revolve 
at  a  rate  proportional  to  the  speed  of  the  moving 
element  which  is  to  be  examined.  The  average 
voltage  drop  across  R  is  proportional  to  the  aver-  40 
age  current  flowing  through  the  trigger  tube  14b 
ftwd  therefore  to  the  product  of  the  potential  of 
source  26  and  the  flashing  rate.  The  voltage  drop 
across  the  portion  of  50  between  end  74  and  mov¬ 
able  contact  54,  is  dependent  on  the  position  of  45 
movable  contact  54  and  the  potential  of  source  26. 

It  is  possible  to  move  contact  54  to  a  position  such 
that  galvanometer  52  shows  that  the  potential  at 
54  is  the  same  as  the  potential  at  the  positive  end 
of  R  at  any  particular  flashing  rate.  This  posi-  50 
tion  will  be  independent  of  the  potential  of  20, 
since  a  change  In  the  potential  of  20  will  change 
the  potential  drops  across  R  and  the  selected  por¬ 
tion  of  50  equally.  Each  position  of  54,  therefore, 
corresponds  to  a  particular  flashing  rate,  and  55 
this  correspondence  is  independent  of  the  poten¬ 
tial  of  source  20.  The  function  of  resistor  62 
is  to  limit  the  current  flow  in  the  excitation  cir¬ 
cuit  to  a  safe  value. 

Fig.  6  shows  apparatus  particularly  adapted  for  00 
rhAdrfTig  the  frequency  of  an  alternating  current. 
Current  flows  from  source  of  potential  28  through 
resistor  R'  and  through  resistor  R  and  inductance 
L'  to  reservoir  condenser  22,  and  from  reservoir 
condenser  22  through  inductance  L  and  check  55  ■ 
valve  12  to  flashing  condenser  II.  Flashing  con¬ 
denser  16  is  connected  to  trigger  tube  14c  through 
leads  32  and  34  and  a  resistor  76.  The  function 
of  resistor  79  is  to  limit  the  maximum  current 
flow  through  trigger  tube  14c,  and  it  may  be  omit-  70 
ted  if  desired.  The  current  whose  frequency  is 
to  be  checked  is  impressed  on  the  primary  of 
transformer  78  whose  secondary  is  in  the  cathode- 
grid  circuit  of  trigger  tube  14c,  in  series  with 
biasing  potential  88.  When  no  current  flows  In  75 
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the  primary  of  transformer  78,  the  -grid  24  of  lighting  condenser  II  to  the  appropriate  elec- 


trigger  tube  14c  is  maintained  sufficiently  nega¬ 
tive  by  biasing  potential  80  so  that  trigger  tube 
14c  does  not  conduct.  On  each  cycle  of  alternat- 
5  lng  current  In  the  primary  of  transformer  78  the 
grid  of  trigger  tube  14c  Is  made  alternately  more 
and  less  negative  with  respect  to  the  cathode.  At 
the  instant  that  the  grid  becomes  sufficiently  less 
negative,  trigger  tube  14c  starts  to  conduct,  and 
10  condenser  10  discharges  through  trigger  tube  14c 
and  resistor  16.  Hashing  condenser  II  then 
recharges  from  reservoir  condenser  22  through 
inductance  L  and  check  valve  12.  The  average 
current  through  resistor  R.  and  therefore  the 
15  average  voltage  drop  across  resistor  R,  are  pro¬ 
portional  to  the  product  of  the  potential  of  source 

20  and  the  flashing  rate,  which  at  any  time  Is 
proportional  to  the  frequency  of  the  current  flow¬ 
ing  In 'the  primary  of  transformer  78.  Gal- 

20  vanometer  42  is  connected  between  the  negative 
end  of  resistor  R  and  a  selected  portion  of  resis¬ 
tor  R\  such  that  it  shows  no  difference  of  poten¬ 
tial  at  a  selected  flashing  rate.  Since  the  current 
flow  through  resistor  R'  Is  also  proportional  to  the 
25  potential  of  source  21.  the  potential  of  source 

21  may  be  changed  without  causing  current  flow 
through  galvanometer  82  so  long  as  the  fre¬ 
quency  of  the  alternating  current  flowing  In  the 
primary  of  transformer  78  remains  constant.  If 

30  the  frequency  should  decrease,  the  voltage  drop 
across  R  will  increase  and  the  galvanometer  will 
deflect  to  the  right,  say.  If  the  frequency  should 
Increase,  the  voltage  drop  across  resistor  R  win 
increase  and  the  galvanometer  82  will  deflect  to 
35  the  left.  say.  The-  galvanometer  may  therefore 
be  calibrated  in  terms  of  frequency.  The  fre¬ 
quency  for  center  position  of  the  galvanometer 
Is  Independent  of  the  potential  of  source  21,  and 
the  direction  of  deflection  of  the  galvanometer 
40  when  the  frequency  changes  from  the  calibration 
frequency  is  also  Independent  of  the  potential  of 
20.  The  extent  of  the  deflection  for  a  given 
change  of  frequency  Is,  however,  determined  by 
the  potential  of  21,  and  if  the  deviation  of  the 
45  frequency  of  the  calibration  frequency  Is  to  be 
known  accurately,  it  Is  necessary  to  maintain  the 
potential  of  28  constant,  or  to  determine  its 
potential  and  make  correction  thereby. 

One  arrangement  of  the  apparatus  which  has 
60  been  found  suitable  for  effecting  stroboscopic 
examination  of  a  spark  ignition  engine  and  for* 
measuring  the  engine  speed  In  accordance  with 
the  present  invention,  combines  features  of  the 
apparatus  Illustrated  In  Figs.  4, 6  and  7  (see  Fig. 
55  10)  as  follows: 

Referring  to  Fig.  10,  the  source  of  energy  Is  a 
115/1100  volt  center  tapped  transformer  28 
which  supplies  high  tension  current  through 
mercury  vapor  rectifiers  SI  (type  83  tube)  and 
60  through  a  120  henry,  700  ohm  choke  coll  1/  R'  to 
a  reservoir  condenser  22  of  54  microfarads  ca¬ 
pacity. .  A  highly  damped  mflllammeter  18  Is 
shunted  In  the  lead  to  condenser  22  to  measure 
the  average  current  flow  to  the  condenser  In 
65  terms  of  R.  P.  M.  of  the  engine  under  examina¬ 
tion.  Across  the  leads  connecting  the  condenser 

22  with  the  transformer  28  there  is  shunted  a 
50,000  ohm  resistance  R"  and  a  voltmeter  18. 
Horn  the  reservoir  condenser  22  the  current 

70  flows  through  a  60  henry  Inductance  L  having  a 
resistance  of  350  ohms  and  through  a  mercury 
vapor  rectifier  12  to  the  lighting  condenser  II. 
The  mercury  vapor  rectifier  serves  as  an  electric 
•  check  valve.  The  condenser  II  has  a  capacity  of 
76  4%  microfarads.  Leads  32  and  34  connect  the 


trodes  of  the  gaseous  conductor  lamp  14a.  Exci¬ 
tation  of  the  lamp  14a  Is  effected  by  a  spark  ig¬ 
nition  circuit  of  the  engine  under  examination 
by  connecting  one  of  its  spark  plugs  43  with  an  5 
auxiliary  electrode  42  of  the  lamp.  A  thermal 
ammeter  17  may  be  connected  in  one  of  the  leads 
of  the  condenser  discharge  circuit  and  used  to 
perform  the  function  recited  above  for  ammeter 
18.  The  charging  time  of  this  circuit  Is  less  than  10 
.06  second,  which  makes  it  suitable  for  any  flash¬ 
ing  rate  up  to  1000  per  minute,  which  corre¬ 
sponds  to  an  engine  speed  of  2000  R.  P.  M.  for  a 
4-cycle  engine.  For  speeds  up  to  2000  flashes 
per  minute  Inductance  L  may  be  reduced  to  30  15 
henries  and  the  capacity  of  condenser  10  re¬ 
duced  to  2  y4  microfarads.  For  speeds  up  to  4000 
flashes  per  minute  the  inductance  L  may  be  re¬ 
duced  to  15  henries  and  the  capacity  of  condenser 
16  to  1%  microfarads.  20 

Fig.  8  differs  from  Fig.  7  chiefly  In  employing 
a  trigger  tube  I4d  of  the  type  illustrated  as  14b 
and  14c  in  Figs.  5  and  6,  and  in  embodying  a 
check  valve  12  In  place  of  the  resistor  R  In  the  con¬ 
denser  charging  circuit.  A  source  of  constant  po-  25 
tential  In  the  form  of  a  battery  X  is  Illustrated  in 
Fig.  8  for  charging  condenser  10.  Voltmeter  18 
is  provided  for  checking  the  potential  of  battery 
X  which  may  change  slowly  with  time. 

Fig.  9  differs  from  Fig.  5  chiefly  In  that  the  30 
check  valve  12  of  Fig.  5  Is  replaced  by  a  continu¬ 
ation  of  the  resistor  R. 

The  invention  having  been  thus  described,  what 
Is  claimed  as  new  Is: 

1.  In  apparatus  for  producing  substantially  35 

uniform  electrical  energy  flashes,  a  condenser,  a 
source  of  energy  for  charging  the  condenser, 
mean^  connected  In  series  circuit  with  the  energy 
source  and  with  the  condenser,  said  means  com¬ 
prising  inductance  and  resistance  of  such  mag-  40 
nitude  relative  to  the  capacity  of  the  condenser 
that  the  charging  circuit  is  an  oscillating  circuit 
which  Is  so  highly  damped  that  the  po¬ 

tential  to  which  the  condenser  is  charged  Is  not 
more  than  4%  higher  than  the  potential  of  the  45 
energy  source,  and  means  for  discharging  the 
condenser  at  selected  Intervals. 

2.  In  electric  flash  producing  apparatus  for 
measuring  Impulse  rates,  a  condenser,  a  source 

of  energy  for  charging  the  condenser,  means  con-  so 
nected  In  series  circuit  with  the  energy  source 
and  with  the  condenser,  said  means  comprising 
Inductance  and  resistance  of  such  magnitude 
relative  to  the  capacity  of  the  condenser  that 
the  charging  circuit  is  an  oscillating  circuit  which  55 
Is  so  highly  damped  that  the  m^rimnm  potential 
to  which  the  condenser  is  charged  Is  not  more 
than  4%  higher  than  the  potential  of  the  energy 
source,  whereby  the  potential  of  the  condenser  at 
the  time  of  discharge  is  made  substantially  uni-  60 
form  and  Independent  of  the  Impulse  rate,  means 
for  discharging  the  condenser  periodically,  the 
number  of  discharges  per  unit  of  time  being  pro¬ 
portional  to  the  rate  to  be  measured,  and  an  pm- 
meter  connected  in  series  circuit  with  the  con-  65 
denser. 

3.  Electric  flash  producing  *  apparatus  for 
measuring  Impulse  rates  comprising  a  condenser, 
a  source  of  energy  for  charging  the  condenser, 
means  connected  In  series  circuit  with  the  energy  70 
source  and  with  the  condenser  for  charging  the 
condenser  to  a  predetermined  potential  higher 
than  the  potential  of  the  energy  source,  said 
means  comprising  an  electric  check  valve  and  an 
Inductance  forming  with  the  condenser  an  osdl-  75 
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latlng  circuit,  means  far  discharging  the  con¬ 
denser  periodically,  the  number  of  discharges  per 
unit  of  time  being  proportional  to  the  rate  to  be 
measured,  and  an  connected  in  series 

5  circuit  with  said  condenser. 

4.  In  flash  producing  apparatus,  a  trigger  tube 
flashing  device,  a  condenser  shunted  across  two 
electrodes  of  said  device,  means  for  charging  the 
condenser  comprising  a  source  of  current  and  an 

10  electric  check  valve  and  an  inductance  forming 
with  the  condenser  an  oscillating  circuit,  an  am¬ 
meter  connected  in  series  circuit  with  the  con¬ 
denser.  and  means  for  applying  a  discharge  ini¬ 
tiating  stimulus  to  said  trigger  tube  to  cause  said 
15  condenser  to  discharge  through  said  device. 

5.  Electric  flash  producing  apparatus  for 
measuring  impulse  rates .  comprising  a  trigger 
tube  flashing  device,  means  for  applying  dis¬ 
charge  initiating  stimuli  to  said  device  at  a  rate 

20  proportional  to  the  rate  to  be  measured,  a  con¬ 
denser  shunted  across  two  electrodes  of  said 
device,  means  for  charging  the  condenser  com¬ 
prising  a  source  of  current  and  a  resistance  and 
inductance  of  such  magnitude  relative  to  the 
25  capacity  of  the  condenser  that  the  charging  cir¬ 
cuit  is  a  highly  damped  oscillating  circuit,  a  sec¬ 
ond  resistance  connected  in  parallel  circuit  with 
the  trigger  tube  device,  at  least  one  of  said  re¬ 
sistances  being  calibrated,  and  means  for  com- 
30  paring  the  average  voltage  drop  across  a  se¬ 
lected  portion  of  the  first-named  resistance  with 
the  average  voltage  drop  across  a  selected  por¬ 
tion  of  the  second  resistance. 

6.  Electric  flash  producing  apparatus  for  meas- 
35  uring  Impulse  rates  comprising,  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of 
the  type  In  which  discharge  between  two  main 
electrodes  is  initiated  by  varying  the  potential  of 
the  third  electrode,  means  for  varying  the  po ten- 

40  tial  of  the  third  electrode  at  a  rate  proportional  to 
the  rate  to  be  measured,  a  condenser  shunted 
across  the  main  electrodes,  means  for  charging 
the  condenser  comprising  a.  source  of  current 
in  series  with  a  resistor,  an  inductance  and  an 
45  electric  check  valve,  a  second  resistor  connected 
In  parallel  circuit  with  the  gaseous  conductor  de¬ 
vice,  at  least  one  of  said  resistors  being  calibrated, 
and  means  for  comparing  the  average  voltage 
drop  across  a  selected  portion  of  the  first-named 
50  resistor  with  the  average  voltage  drop  across  a 
selected  portion  of  the  second  resistor. 

7.  In  apparatus  for  producing  electric  energy 
flashes,  a  condenser,  a  source  of  potential  for 
charging  the  condenser,  means  for  charging  the 

55  condenser  to  a  predetermined  potential  higher 
than  the  potential  of  the  energy  source,  said 
means  comprising  an  Inductance  and  an  electric 
check  valve  connected  in  series  circuit  with  the 
energy  source  and  with  the  condenser,  and  means 
60  for  discharging  the  condenser  at  selected  In¬ 
tervals. 

8.  In  flash  producing  apparatus,  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes 
of  the  type  in  which  an  electric  discharge  be- 

65  tween  two  main  electrodes  may  be  initiated  by 
changing  the  potential  of  the  third  electrode, 
a  condenser  shunted  across  the  main  electrodes, 
means  for  charging  said  condenser  comprising 
a  source  of  current  and  a  conductor  having  re- 
•  70  si  stance  and  Inductance  of  such  magnitude  rela¬ 
tive  to  the  capacity  of  said  condenser  that  the 
charging  circuit  Is  an.  oscillating  circuit  which 
Is  so  highly  damped  that  the  maximum  potential 
to  which  the  condenser  Is  charged  Is  not  more 
76  than  4%  higher  than  the  potential  of  the  energy 
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source,  whereby  the  potential  of  the  condenser 
at  the  time  of  discharge  Is  maintained  substan¬ 
tially  uniform,  and  means  for  varying  the  poten¬ 
tial  of  said  third  electrode  to  cause  said  con¬ 
denser  to  discharge  through  said  device.  5 

9.  In  flash  producing  apparatus,  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of 
the  type  In  which  an  electric  discharge  between 
two  main  electrodes  may  be  Initiated  by  chang¬ 
ing  the  potential  of  the  third  electrode,  a  con-  10 
denser  shunted  across  the  main  electrodes,  means 
for  charging  said  condenser  comprising  a  source 

of  current,  an  inductance  and  an  electric  check 
valve  connected  In  series,  and  means  for  varying 
the  potential  of  said  third  electrode  to  cause  said  15 
condenser  to  discharge  through  said  device. 

10.  Electric  flash  producing  apparatus  for 
measuring  rates  comprising  a  gaseous  conductor 
device  having  at  least  three  electrodes  of  a  type 

in  which  discharge  between  two  main  electrodes  20 
Is  Initiated  by  varying  the  potential  of  the  third 
electrode,  a  condenser  shunted  across  the  main 
electrodes,  means  for  periodically  discharging 
the  condenser  through  said  device  by  Impress¬ 
ing  on  said  third  electrode  Impulses  which  vary  25 
the  potential  of  said  third  electrode  at  a  rate 
proportional  to  the  rate  to  be  measured,  and 
means  for  charging  the  condenser  to  a  substan¬ 
tially  constant  potential,  said  means  including 
an  ammeter  connected  in  series  circuit  with  a  30 
source  of  potential  for  supplying  an  electric  cur¬ 
rent  to  the  condenser,  said  charging  means  being 
independent  of  the  means  fbr  discharging  the 
condenser.  / 

11.  Electric  flash  producing  apparatus  for  de-  35 
termining  impulse  rates  comprising  a  gaseous 
conductor  device  having  at  least  three  electrodes 

of  a  type  In  which  discharge  between  two  main 
electrodes  is  Initiated  by  varying  the  potential 
of  the  third  electrode,  means  for  varying  the  40 
potential  of  the  third  electrode  at  a  rate  pro¬ 
portional  to  the  rate  to  be  measured,  means  In¬ 
cluding  a  condenser  and  a  resistance  connected 
in  series  circuit  with  a  source  of  potential  for 
supplying  electric  current  to  the  two  main  elec-  45 
trodes,  a  second  resistance  connected  in  parallel 
circuit  with  the  gaseous  conductor  device,  at. 
least  one  of  said  resistances  being  calibrated, 
and  means  for  comparing  the  average  voltage 
drop  across  a  selected  portion  of  the  first-named  50 
resistor  with  the  average  voltage  drop  across  a 
selected  portion  of  the  second  resistor. 

12.  In  stroboscopic  examination  of  a  spark  Ig¬ 
nition  engine,  the  Improvement  which  comprises 
Initiating  in  a  flashing  device  light  flashes  of  high  55 
Intensity  while  supplying  the  energy  for  said 
flushftg  from  a  source  Independent  of  the  engine 
Ignition  system,  by  Impressing  the  Ignition  Im¬ 
pulses  of  the  engine  on  said  flashing  device. 

13.  In  measuring  the  speed  of  a  spark  ignition  60 
engine,  the  improvement  which  comprises  initiat¬ 
ing  in  a  generator  of  electrical  pulses  electrical 
pulses  of  controlled  magnitude  while  supplying 
the  energy  for  said  pulses  through  a  circuit 
which  is  independent  of  the  Ignition  circuit,  by  65 
Impressing  the  ignition  Impulses  of  the  engine 
on  said  pulse  generator,  and  measuring  the  cur¬ 
rent  flowing  In  said  Independent  circuit. 

14.  In  apparatus  for  producing  substantially 
uniform  electric  energy  flashes,  a  condenser.  70 
means  for  charging  the  condenser  comprising  a 
source  of  current  and  a  conductor  having  re¬ 
sistance  and  inductance  of  such  magnitude  rela¬ 
tive  to  the  capacity  of  the  condenser  that  the 
charging  circuit  is  an  oscillating  circuit,  such  75 
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means  being  adapted  to  develop  a  maximum  con¬ 
denser  voltage  not  substantially  higher  than  the 
condenser  voltage  which  exists  at  the  instant  Im¬ 
mediately  preceding  the  discharge  of  the  con- 

5  denser,  and  means  for  discharging  the  condenser 
at  selected  intervals. 

15.  In  examining  a  spark  ignition  engine,  the 
Improvement  which  comprises  Initiating  current 
flow  through  a  trigger  tube  from  a  source  of 

10  energy  independent  of  the  engine  Ignition  sys¬ 
tem,  by  impressing  the  ignition  impulses  of  the 
engine  on  said  trigger  tube. 

16.  Electric  flash  producing  apparatus  for 
measuring  rates  comprising  a  condenser,  a  trig- 

15  rar  tube  shunted  across  the  condenser,  means 


for  discharging  the  condenser  at  selected  in¬ 
tervals  by  impressing  discharge  initiating  stimuli 
on  said  trigger  tube  at  a  rate  proportional  to  the 
rate  to  be  measured,  means  including  an  energy 
source  adapted  automatically  to  start  recharg-  5 
ing  the  condenser  to  a  substantially  constant 
potential  as  soon  as  the  potential  of  the  con¬ 
denser  drops  below  the  potential  of  the  energy 
source,  said  condenser  charging  means  being  in¬ 
dependent  of  the  means  for  discharging  the  con-  10 
denser,  and  means  responsive  to  the  current 
which  flows  through  the  trigger  tube  for  meas¬ 
uring  the  rate  at  which  said  discharge  initiating 
stimuli  are  impressed. 

BENJAMIN  MILLER.  15 


DIQOL-AIMER 

2,073,247. — Benjamin  Miller,  Richmond  Hill,  N.  Y.  Electric  Flash  Producing 
Method  and  Apparatus.  Patent  dated  March  9,  1937.  Disclaimer  filed 
January  25,  1939,  by  the  assignee,  Power  Patents  Company. 

Hereby  enters  this  disclaimer  to  any  flash  producing  apparatus  as  set  forth  in 
claim  9  except  one  in  which  the  means  for  charging  the  condenser  comprises  an  oscil¬ 
lating  circuit  which  includes  the  condenser,  the  source  of  current,  the  inductance,  and 
the  electric  check  valve  connected  in  series. 

[Official  Gazette  February  14, 1939.] 
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Figure  1: 


(a)These  diagrams  explain 
the  operation  of  the  strob¬ 
oscope.  Here  is  shown  a 
flywheel  on  the  end  of  a 
shaft  with  a  spot  painted 
on  it  for  an  index. 


(b)  The  wheel  rotates  uni¬ 
formly  at  1800  rpm.  In 
ordinary  light,  the  spot  is 
invisible  because  the  wheel 
moves  too  fast  for  the  eye 
to  follow  it. 


(c)  The  wheel  is  periodi-j 
cally  illuminated  by  a  light 
which  flashes  once  in  each  j 
revolution.  Since  the  spot  j 
is  always  at  the  same  posi-  j 
tion,  when  illuminated,  the  i 


wheel  appears  station! 

(d)  When  the  light 
flashed  every  second,  th 
fourth,  or  nth  revoluti 
disc  appears  stationary 
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EYES  FOR  INDUSTRY 

...STROBOSCOPIC  TECHNIQUES... 


The  STROBOSCOPE,  in  the  last  ten 
years,  has  exerted  more  influence  on  the 
^  mechanical  and  electrical  industries  than 
has  any  other  single  instrument.  In  the 
design,  production,  test,  and  application 
of  moving  mechanisms,  the  Edgerton- 
type  stroboscope  is  rapidly  becoming 
indispensable. 

What  is  a  stroboscope?  The  dictionary 
gives  the  following  definition: 

“Stroboscope,  n.  (Gr.  orpojSos,.  a 
whirling  +  <tkott6$,  watcher.)  An  in¬ 
strument  for  studying  or  observing 
a  periodic  or  varying  motion  by 
means  of  light  periodically  inter¬ 
rupted.” 

In  terms  of  what  it  can  do  for  the 
engineer,  the  viewing  of  moving  objects 
by  periodically  interrupted  light  implies 
#  practical  uses  almost  without  limit. 
Intermittent  viewing  makes  possible 
the  optical  illusion  of  slowing  down  or 
stopping  the  motion  being  viewed, 
although  retaining  all  the  characteristics 
of  the  original  motion,  so  that  irregulari¬ 
ties  occurring  at  high  speeds  can  be 
studied  as  if  the  object  under  observa¬ 


tion  were  stationary,  or  barely  moving. 

The  operation  of  a  stroboscope  can  be 
understood  by  reference  to  the  diagrams 
of  Figure  1.  Consider  the  white  disc 
shown  here  to  be  a  flywheel!  on  the  end 
of  a  shaft  rotating  at  a  rate  of  1800  rpm. 
Near  the  rim  is  painted  a  black  spot. 
Let  us  view  this  flywheel  in  a  darkened 
room,  by  means  of  light  whidi  is  flashed 
periodically  1300  times  per  minute  (once 
each  revolution  of  the  flywheel).  1'nder 
this  condition  the  flywheel  will  appear 
to  be  stationary,  because  it  is  always  in 
the  same  position  when  we  see  it.  Since 
the  retina  of  the  eye  retains:  each  image 
for  an  appreciable  fraction  of  a  second 
(the  so-called  persistence  of  vision)  no 
flicker  is  seen,  except  at  very  low  speeds. 

This  property  of  apparently  stopping 
motion  has  many  important  Applications, 
chief  among  which  is  the  measurement  of 
speed.  The  rate  of  flashing  is  equal  to  the 
speed  of  the  flywheel.  Consequently,  if 
the  flashing  rate  is  adjustable  and  if  the 
flashing  rate  control  is  calibrated,  the 
stroboscope  becomes  a  tachometer. 

A  further  property  of  the  stroboscope 


Figure  1  (coni.): 


If  the  disc  is  periodi- 
ly  illuminated  by  a  light 
lich  flashes  twice  in  each 
rotation,  two  diametri- 
lly  opposite  spots  arc 
sn,  because  between 
shes  the  disc  moves  one- 


half  revolution. 

(f)  Four  evenly-spaced 
flashes  per  revolution  make 
four  spots  visible.  Similar¬ 
ly,  if  the  flashing  rate  is  n 
times  the  rotational  rate, 
n  spots  will  be  seen. 


(g)  If  the  flashing  rate  is 
slightly  less  than  the  rota¬ 
tional  rate,  the  spot  ap¬ 
pears  to  progress  around 
the  circumference  at  a 
speed  equal  to  their  differ¬ 
ence,  giving  the  illusion  of 


slow  motion. 

(h)  If  the  flashing  rate  is 
slightly  greater  than  the 
rotational  rate,  the  slow- 
motion  rotation  is  back¬ 
ward. 


1800  RPM 


1800  RPM 


1800  RPM 


1800  RPM 


1799  FPM 


3600 f PM 
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from  the  original  bound  volume 


Figure  2:  Type  631-B  St  robot  ac  with  Type  648- A  Strot>olux. 


is  its  ability  to  show  rapidly  moving 
objects  in  slow  motion.  Tf  the  frequency 
of  light  flashing  is  made  slightly  less 
than  the  shaft  speed,  say  1799  flashes 
per  minute,  the  flywheel  will  appear  to 
rotate  at  one  rpm  because,  each  time  it 
is  illuminated,  the  reference  spot  has 
moved  1  1800th  of  a  revolution.  This  is 
shown  in  Fioi  rk  I  (g).  Consequently, 
the  spot  progresses  around  the  circum¬ 
ference  at  a  rate  of  one  rpm.  If  the  differ¬ 
ence  between  rate  of  light  flashing  and 
rate  of  rotation  is  made  greater,  the  fly¬ 
wheel  will  appear  to  revolve  more 
rapidly,  the  apparent  rate  of  rotation 
being  equal  to  the  difference  between 
rate  of  viewing  and  rale  of  rotation. 
If  the  rate  of  viewing  is  greater  than  the 
rate  of  rotation,  the  flywheel  will  appear 
to  revolve  backwards,  as  in  Fh;i:kk  1  (h). 

The  practical  significance  of  the  slow- 
motion  effect  is  that,  since  it  is  a  true 
slow-motion  copy  of  the  high-speed 
motion,  all  irregularities  can  be  seen: 
vibration,  torsion,  chattering,  whip,  etc., 
that  are  present  in  the  original  motion. 


TYPES  OF  STROBOSCOPES 

Early  stroboscopes,  instead  of  inter¬ 
mittently  illuminating  the  subject,  used 
a  spring-motor-operated  shutter  to  in¬ 
terrupt  the  vision  of  the  observer.  This 
type  of  instrument  cuts  down  the  aver¬ 
age  illumination  of  the  subject  and. 
unless  of  very  expensive  construction,  is 
not  uniform  in  speed  and  timing.  The 
Edgerton  stroboscope,  developed  by  l)r. 
Harold  E.  Edgerton  and  his  associates. 
( iermeshausen  and  drier,  of  Massachu¬ 
setts  Institute  of  Technology,  consists  of 
a  light  source  which  can  be  turned  on 
and  off  at  accurately  spaced  intervals. 
Phe  Edgerton  system  has  many  ad¬ 
vantages.  Among  them  are: 

(1)  The  average  illumination  on  the 
viewed  object  is  increased. 

(2)  The  flash  is  extremely  short,  last¬ 
ing  only  a  few  one-millionths  of  a  sec¬ 
ond.  so  that  extremely  rapid  motion  can 
be  arrested. 

(3)  The  flash  rate  is  controlled  by  an 
electron-lube  circuit,  which  is  capable  of 
giving  accurately  spaced  flashing  im- 
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pulses.  Flashing  rates  can  be  standard¬ 
ized  from  external  sources  for  accurate 
measurements  of  speed. 

(4)  Since  the  object  itself  is  illumi¬ 
nated  intermittently,  several  observers 
can  view  it  simultaneously.  A  shutter- 
type  stroboscope  is  limited  to  one  ob¬ 
server  at  a  time. 

•  The  General  Radio  Company  manu¬ 
factures  several  stroboscopes  based  on 
the  designs  of  Kdgerton,  Germeshausen 
and  Grier.  Two  stock  models  are  sold 
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under  the  trade  names  Slrobotac.  a 
stroboscopic  tachometer,  and  Slrobolur , 
a  high-intensity  light  source  operated 
from  the  Slrobotac.  It  is  nqt  necessary 
that  the  room  be  darkened  when  using 
these  instruments,  since  either  model 
provides  enough  light  to  override  con¬ 
siderable  steady  background  illumina¬ 
tion.  Roth  instruments  are  shown  in 
FiCit'RE  2.  Descriptions  and  specifica¬ 
tions  for  both  are  given  on  pages  21  and 
25  of  this  booklet. 


QUALITATIVE  MEASUREMENTS 


An  important  use  of  the  Kdgerton 
stroboscope  is  the  observation,  by  strob¬ 
oscopic  light,  of  moving  elements  of 
machines.  Motion,  to  l>e  observed  by 
periodic  light  flashes,  must  itself  be 
periodic,  either  rotating  or  reciprocating. 

When  the  flashing  rate  of  the  strob¬ 
oscopic  lamp  is  equal  to,  or  differs  only 
slightly  from,  the  speed  of  the  object 
1  under  observation,  transient  motions, 
vibration,  chattering,  and  other  defects 
of  operation  can  be  clearly  seen,  al¬ 
though  the  fundamental  motion  of  the 
,  object  appears  to  be  either  completely 
stopped  or  very  slow.  I  sually  these 
phenomena  do  not  occur  when  the 
machine  is  operated  at  slow  speeds,  but 
they  appear  at  speeds  too  high  for  nor¬ 
mal  visual  observation.  Consequently, 

thev  can  be  identified  and  studied  only 

•• 

through  the  use  of  the  stroboscope.  They 
may  be  defects  in  design,  the  result  of 
(  faulty  construction,  or  peculiar  to  the 
way  the  machine  is  operated.  Often  they 
can  be  easily  corrected,  once  their 
nature  is  known. 

The  use  of  an  external  make-or-break 
P  contactor  for  controlling  the  flashing 
,  rate  of  the  Strobotac  has  advantages  for 
some  kinds  of  work.  If  the  contactor  is 
mounted  or  held  on  the  shaft  under 
observation,  the  rotational  motion  will. 


of  course,  appear  to  be  stopped.  By  ad¬ 
justing  the  angular  position  of  the  con¬ 
tact  during  revolution  of  the  shaft,  i.e., 
by  “phasing"  the  flash,  it  can  be  stopped 
in  any  position  desired,  so  thlat  phenom¬ 
ena  peculiar  to  any  angular j  shaft  posi¬ 
tion  can  be  studied. 


Figure  3:  Photograph  courtesy  Strathmore  Pa¬ 
per  Company.  With  the  Strobotac ,  the  repeti¬ 
tive  design  on  this  sheet  of  paper  moving  at  300 
feet  per  minute  can  t>e  made  to  Stand  still  for 
the  inspection  of  the  printed  pattern.  Inspection 
is  made  everv  three  or  four  minutes  without 

*  l 

stopping  the  machine^ 


O  QO 

When  the  rotational  shaft  motion  is 
stopped  by  a  synchronized  contact, 
transients  and  harmonics  not  integrally 
related  to  the  fundamental  speed  can  be 
observed.  Torsion,  whip,  secondary  oscil- 

QUANTITATI  YE 

The  flashing  rate  control  of  the 
Kdgerton  stroboscope  can  be  provided 
with  a  scale  reading  directly  in  flashes 
per  minute,  and,  when  this  is  done,  the 
instrument  becomes  a  tachometer,  whose 
accuracy  depends  primarily  upon  the 
accuracy  and  stability  of  the  flashing 
means. 

The  Strobotac,  whose  scale,  for  con- 

Figurk  4:  When  the  Strobotac  is  held  in  operat¬ 
ing  position,  the  speed  scale  (shown  in  inset)  is 
at  the  top  where  it  can  be  easily  seen  by  the 
operator. 


lations,  etc.,  stand  out  clearly. 

A  motor-driven  contactor  is  also  use¬ 
ful  for  slow  flashing  rates,  and  for  phas¬ 
ing  the  flash,  i.e.,  adjusting  its  time 
within  the  operating  cycle. 

MEASUREMENTS 

i 

venience,  is  calibrated  directly  in  rpm,* 
has  a  usable  accuracy  considerably  in 
excess  of  that  of  many  ordinary  tachom-| 
eters,  being  better  than  1%  when  locally 
standardized.  The  method  of  stand-! 

i 

ardization  is  discussed  on  the  next  page.! 

The  outstanding  advantages,  other 
than  accuracy,  of  the  Strobotac  for 
speed  measurement  are: 

(1)  that  it  absorbs  no  power  from  the 
mechanism  whose  speed  is  being  meas¬ 
ured,  so  that  it  can  be  used  on  low 
power  devices  where  conventional  ta¬ 
chometers  would  impair  operation,  and 


MULTIPLY  BY 


100 


- 

HIGH  LOW 


(2)  that  it  can  be  used  to  measure  the 
speed  of  machine  elements  inaccessible 
to  ordinary  tachometers. 

(3)  that,  because  the  light  flash  is  very® 
short,  extremely  fast  motion  can  be 
arrested  without  blurring. 

These  three  factors  alone  open  up 
fields  of  usefulness  for  the  Strobotac  that 
other  types  of  speed-measuring  devices 
have  left  untouched. 

Small  electric  motors,  delicate  mech¬ 
anisms,  and  precision  devices  that  slow 
down  or  stop  when  even  minute  amounts 
of  power  are  drawn  from  them  operate 
unimpaired  when  their  speed  is  measured 
with  the  Strobotac.  Thus,  accurate 
measurements  of  speed  can  be  made 
under  normal  operating  conditions,  which 
are  usually  the  only  conditions  under 
which  the  results  have  any  significance.  • 

In  complicated  machines,  where  the 
part  to  be  measured  is  in  a  position  com-  ' 
pletely  inaccessible  to  mechanical  con¬ 
tact,  a  beam  of  light  from  the  Strobotac 


Figure  5:  Photograph  courtesy  Continental  Machines, 
Inc.  Continental  Machines  and  its  associated  DoAll 
Company  use  the  Strobotac  in  the  design  of  band  saws, 
contour  saws,  and  band  filing  machines.  This  photograph 
shows  the  Strobotac  used  in  watching  the  action  of  a 
DoAll  band  saw  cutting  a  slab  of  transparent  plastic 
to  see  the  cutting  action  of  the  saw  teeth  and  to  isolate 
and  to  analyze  vibration. 


Figure  6:  Photograph  |  courtesy  Conti¬ 
nental  Machines,  Inc.  All  DoAll  machines 
are  equipped  with  a  Speed  master  Variable 
Speed  Pulley.  The  Strobotac  is  used  to 
study  the  mechanics  of  the  Speedmaster, 
particularly  the  effect  of  various  torques 
in  order  to  detect  and  to; correct  excessive 
slippage  and  vibration. 


can  usually  be  made  to  reach  it,  and 
accurate  speed  measurements  made. 

Where  the  light  from  the  Strobotac  is 
insufficient  to  overcome  background  il¬ 
lumination,  or  where  large  areas  are  to  be 
illuminated,  the  Strobolux  can  be  used. 

STANDARDIZATION 

The  Strobotac  operates  from  a  60- 
cycle,*  a-c  power  line,  and  this  offers  a 
convenient  and  reliable  means  of  stand¬ 
ardizing  the  scale.  Below  the  stroboscop¬ 
ic  lamp  is  mounted  a  small  metal  reed, 
which  is  driven  electromagnetically  from 
the  power  line.  This  reed  vibrates  at  a 
•  frequency  of  120  cycles  per  second,  one 
vibration  for  each  half  cycle  of  supply 
1  voltage.  Since  the  stroboscopic  light 
from  the  lamp  shines  directly  on  the 

*StrobotacH  Tor  <>[M'r»tion  at  other  frequencies  can  he 
obtained  on  s|>eciul  order. 


reed,  a  stationary  image  qf  the  reed  is 
obtained  when  the  reed  frequency  is 
equal  to,  or  an  integral  multiple  of,  the 
flashing  speed  of  the  lamp.  To  standard¬ 
ize  the  scale,  the  scale  is  set  at  3600  rpm. 
and  a  trimmer  is  adjusted  until  the  reed 
appears  to  stand  still.  T  his  is  repeated  at 
900  rpm  using  another  trimmer  adjust¬ 
ment.  Additional  checks  qt  intermedi¬ 
ate  points  can  also  be  made,  jl  sually  only 
an  adjustment  at  the  start  of  a  set  of 
measurements  and  a  check  at  the  end 
are  required. 

Obviously,  Lhe  accuracy  |of  the  scale 
when  standardized  in  this  wiay  can  be  no 
better  than  that  of  the  po^ver-line  fre¬ 
quency  but,  since  the  advent  of  syn¬ 
chronous  electric  clocks  for  home  use, 
nearly  all  power  companies  hold  their 
line  frequencies  within  very  narrow 
limits,  and  their  accuracy  is  more  than 
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Figure  7:  Photograph  courtesy  Remington-  Figure  8:  Photograph  courtesy  Remington- 
Rand,  Inc.  An  application  of  the  Strobotac  in  Rand,  Inc.  Looking  down  on  the  test  set-up  of 
modern  production  testing.  Adjusting  the  cut-  Figure  7.  The  use  of  the  Strobotac  facilitates 
tcrs  of  electric  shavers  for  optimum  operation,  the  final  adjustment  and  insures  its  accuracy. 


adequate  for  speed  measurements.  The  controlled  power  line.  Greater  accuracy 
over-all  rated  accuracy  of  the  Strobotac  can  be  obtained  over  short-scale  inter- 
is  1%,  or  better,  when  the  scale  is  vals  if  more  standardization  adjust- 
standardized  in  terms  of  a  frequency-  ments  are  made  (see  page  10). 

TYPICAL  USES 


America’s  leading  manufacturers  and 
users  of  machines  have  applied  the 
stroboscope  to  the  solution  of  hundreds 
of  mechanical  problems.  Examples  taken 
from  their  experience  are  excellent  illus¬ 
trations  of  the  stroboscope’s  utility. 

In  the  design  and  manufacture  of 
small  motors,  for  instance,  there  are 
many  uses  for  the  Strobotac.  These 
fractional  horse  power  motors  are  used 
to  drive  fans,  electric  mixers,  refrigera¬ 
tors,  automobile  heaters,  phonographs, 
centrifuges,  vacuum  cleaners,  and  other 
low-power  mechanisms.  Speeds  cannot 
be  measured  by  ordinary  means,  because 
the  load  of  a  conventional  tachometer 
would  alter  operating  conditions.  The 
Strobotac,  because  it  requires  no  me¬ 
chanical  or  electrical  connection  to  the 
motor,  is  the  ideal  tachometer  for  this 


use.  Speed  can  be  measured  under  any 
driving  or  load  conditions.  Speed  meas¬ 
urements  are  made  to  determine: 

(1)  Normal  operating  speed. 

(2)  Undervoltage  and  overvoltage 
characteristics. 

(3)  Speeds  at  various  conditions  of 
overload  and  underload. 

(4)  Torque  vs.  speed  characteristics. 

(5)  Ratings  of  speed,  torque,  input, 

and  load.  '  : 

(6)  Critical  speeds  where  vibration 

occurs.  1 

By  observing  the  operation  of  the 
motor  in  slow’  motion,  brush  action  can  ^ 
be  studied,  and  chattering  caused  by 
commutator  eccentricity  as  well  as  vi¬ 
bration  of  frame  and  parts  can  often  be 
detected. 

The  Strobotac  is  also  used  to  study  the 
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Figure  11  (right):  The  Strobotac  enables  the 
Diesel  engineer  to  study  fuel  spray  from  the 
start  to  the  “full-blown”  jet.  Defective  orifices 
produce  irregular  fuel  spray,  leading  to  inferior 
combustion. 


operation  of  electric  fans.  Vibration 
can  be  located,  and  the  air  currents 
around  the  blades  can  be  seen  through 
the  use  of  chemical  “smokes”  intro¬ 
duced  into  the  air  stream.  This  tech- 
-  nique  has  led  to  a  considerable  improve¬ 
ment  in  fan  design.  Single-Hash  photo¬ 
graphs  are  also  helpful  (see  page  14). 

Vacuum  cleaner  design  has  been 
another  field  prolific  in  uses.  Not  only 
the  motor,  but  all  moving  parts  are 
\  studied;  life  tests  are  made  with  strob¬ 
oscopic  studies  to  determine  wear,  etc. 
When  the  cleaner  vibrates  the  carpet, 
the  vibration  pattern  can  be  observed. 

In  industrial  maintenance  work,  the 
operation  of  gears,  cams,  drills,  saws, 
and  cutting  tools  is  watched  with  the 
Strobotac.  Misadjustments,  misalign¬ 
ment,  wear,  sources  of  noise  and  vibra¬ 
tion,  etc.,  are  easily  detected  before 
failure  of  the  machines  occurs.  Governor 
action,  belt  slip,  lubrication,  clearances, 
and  the  action  of  springs  can  be  checked 
and  measured. 

*  Designers  of  mechanisms  find  innum¬ 
erable  uses  for  the  stroboscope.  A  manu¬ 
facturer  of  centrifugal  clutches  deter¬ 
mines  the  precise  rotational  speed  at 
w  hich  the  jaw  s  start  to  open.  A  maker  of 
pneumatic  grinders  was  able  to  deter¬ 
mine  the  speed  at  which  the  optimum 
grinding  qualities  occur.  Another  inter¬ 
esting  application  is  the  study  of  slip 
between  friction-driven  members. 

Uses  in  the  automotive  industry 
include  studies  of  spring  surge,  vibration 
studies  to  determine  where  dampers 
should  be  applied,  valve  spring  opera¬ 
tion,  determination  of  the  effect  of  fly¬ 
wheel  mass  on  speed  variations,  studies 

•  of  piston  ring  action,  and  the  operation 
of  V-belt  drives  for  generators.  The  vari- 


Figure9  (above):  Photograph  courtesy  American  Air¬ 
lines.  The  Strobotac  and  Strobblux  aid  the  design  of 
propeller  counterweights  by  showing  the  performance 
at  high  speeds  by  means  of  the  slow-motion  effect. 


Figure  10  (above):  Photograph  courtesy  Cleveland 
Wire  Spring  Company.  Valve  spring  operation  is  stud¬ 
ied  in  slow  motion  with  the  Strobotac. 


Figure  12:  Photograph  courtesy  Intercity  Air 
Lines.  Checking  an  aircraft  tachometer  with  the 
Strobotac,  a  simple  and  accurate  method  of 
making  an  important  test. 

ous  reciprocating  parts  of  an  internal 
combustion  engine  can  be  illuminated 
for  study  when  the  stroboscope  is  flashed 
from  a  contactor  on  the  crankshaft. 
For  studying  the  action  of  pistons  and 
other  enclosed  parts,  a  window  in  the 
side  of  an  experimental  engine  is  ordi¬ 
narily  used. 

The  textile  industry'  has  found  uses  for 
the  Strobotac  that  lead  to  direct  savings 
in  production  costs  and  a  definite  de¬ 
crease  in  rejected  product.  Cards,  pick¬ 
ers,  spinning  frames,  looms,  ring  travel¬ 
ers,  and  rayon  buckets  can  be  adjusted 
for  more  efficient  operation  by  means  of 
the  stroboscope.  Keeping  spindles  at 
uniform  and  at  correct  operating  speed 
assures  maximum  production  and  uni¬ 
form  product.  The  Strobotac  has  been 
widely  used  in  cotton  mills  for  this 
purpose.* 

Designers  and  manufacturers  of  tex¬ 
tile  machinery  use  stroboscopes  as  an 
aid  to  design. 

Radio  manufacturers  have  found  the 
stroboscope  valuable  in  adjusting  power- 
supply  vibrators.  Both  frequency  and 
amplitude  of  vibration  can  be  measured. 
Another  application  is  found  in  the 
design  of  loudspeakers.  Voice  coil  clear¬ 
ance,  spider  flexing,  and  cone  perform¬ 


Ficurk  13:  Photograph  courtesy  IL  E.  Edgcr-  1 
ton.  When  a  cotton  yarn  spindle  is  viewed  with 
the  stroboscope,  the  “balloon”  stands  out  clear¬ 
ly  so  that  its  exact  shape  can  be  seen.  A  single¬ 
flash  photograph. 

ance  are  all  susceptible  to  stroboscopic 
measurement.  Vibration  tests  on  aircraft  , 
receivers  are  facilitated.  The  vibration 
table  is  made  to  stand  still  under  the 
stroboscopic  light,  and  unwanted  vibra¬ 
tion  can  then  be  observed.  Manufactur¬ 
ers  of  relays  and  other  aircraft  instru-  1 
ments  and  parts  also  use  the  Strobotac 
for  vibration  tests. 

One  public  utility  company  found  that  • 
the  progress  of  grinding  commutators  on 
electrical  machines  could  be  watched  by 
means  of  the  Strobotac  without  shutting 
down  the  machine.  Commutator  and 
brush  action  studies  in  generators  have 
been  made.  Several  utilities  have  found 
that  the  Strobotac  is  useful  for  reading 
numbers  or  other  identification  marks 
on  rotating  machine  parts,  thus  obvi¬ 
ating  the  necessity  of  shutting  down  the 
machine. 

Measurements  of  the  power  angle  and 
the  torque  angle  of  synchronous  electri¬ 
cal  machines  are  made  by  stopping  the 
rotor  motion  stroboscopically  and  ob¬ 
serving  the  displacement  of  the  rotor  as  • 
the  load  is  applied. 

) 

•For  a  complete  discussion  of  the  uses  of  the  Stroliotuc  , 
in  the  cotton  textile  industry,  see  “Intelligent  Use  of  the 
Strobotac.”  by  Raymond  W.  Mitchcm.  Textile  World. 
October.  1942. 
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OPERATING  HINTS  AND  TECHNIQUES 


EXTENSION  OF  RANGE 
High  Speeds 

Although  the  fundamental  speed  range 
of  the  Strobotac  (600  to  14,400  rpm) 
covers  the  majority  of  speed-measuring 
problems,  speeds  above  and  below  this 
range  can  be  measured  through  the  use  of 
multiple  relationships,  as  shown  in 
Figure  1  (d). 

Measurement  of  speed  above  14,400  is 
simple.  If  the  speed  to  be  measured  is, 
say,  50.000  rpm,  the  Strobotac  can  be 
set  at  any  integral  submultiple  of  50,000, 
that  is,  at  50,000  -s-  4,  50,000  -s-  3,  or 
50,000  —  2  rpm,  and  a  single  image  will 
be  seen.  The  illumination  of  the  subject 
will,  of  course,  be  reduced,  because,  at 
50,000  -4-  4  or  12,500  rpm,  the  subject 
is  illuminated  only  once  in  4  revolutions, 
and  consequently  the  average  illumina¬ 
tion  is  only  one-fourth  that  obtained 
when  the  subject  speed  and  the  lamp 
speed  are  equal. 

The  calculation  of  the  speed  from 
submultiple  scale  settings  is  not  difficult. 
Let  R  be  the  speed  of  the  shaft  or  other 
element  to  be  measured.  Let  b\  be  the 
highest  Strobotac  reading  at  which  a 
standstill  single  pattern  is  obtained. 
Let  F«  be  the  next  lower  setting  for  a 
similar  pattern.  Then 

R  =  nF\  =  (n  +  1)F2 
where  n  is  the  harmonic  number  for  the 
first  setting. 

Then  n  =  — 

r  i  —  r; 

and  R  =  nFx 

In  making  the  measurement,  Fi  need 
not  necessarily  be  the  highest  setting  at 
which  a  stationary  pattern  can  be 
obtained,  but  the  higher  Fu  the  greater 
the  difference  F\  —  F»,  and  conse¬ 
quently  the  more  accurately  it  can  be 
determined. 


Speeds  up  to  100,000  rpm  can  be 
measured  easily  by  this  method,  if  care 
is  taken.  Higher  speeds  are  possible  and 
the  upper  limit  is  determined  usui  lly 
by  the  local  conditions. 

Low  Speeds 

The  measurement  of  speeds  below 
600  rpm  is  a  more  difficult  problem. 
The  limitations  are  not  so  much  in  the 
Strobotac  as  in  the  human  eye.  That 
property  of  the  eye  known  as  persislence 
of  vision  results  in  the  retention  of  images 
on  the  retina  for  an  appreciable  fraction 
of  a  second.  When  the  rate  of  repetition 
of  successive  images  is  above  about  15 
per  second,  the  eye  creates  the  illusion 
of  continuous  motion.  This  phenomenon 
is  the  basis  of  not  only  stroboscopic 
work,  but  also  ordinary  motion  pictures. 

The  lower  speed  limit  of  the  Strobotac, 
600  rpm,  is  somewhat  below  the  speed  at 
which  flicker  is  observed.  At  600  rpm, 
or  10  per  second,  flicker  is  readily  observ¬ 
able.  It  is  largely  for  this  reason  that  the 
lower  speed  limit  of  the  Strobotac  is  set 
at  600. 

It  is  quite  possible,  however,  to  make 
measurements  below'  600  rpm.  Patterns 
are  difficult  to  match,  because;  of  the 
flicker,  and  the  average  intensity  of  illu¬ 
mination  is  lowered  directly  ps  the  num¬ 
ber  of  flashes  per  minute  is  decreased. 
Consequently,  a  darkened  room  is  re¬ 
quired.  A  calibrated  motor-driven  con¬ 
tactor,  such  as  the  Type  549-C,  is  a  good 
source  of  flashing  impulses.  In  a  dark¬ 
room,  it  is  possible  to  measure  as  low  as 
100  rpm,  not  easily,  but  satisfactorily  if 
care  is  taken.  With  a  coptactor,  of 
course,  the  accuracy  of  measurement  is 
limited  by  that  of  the  calibrated  scale  of 
the  contactor. 

If  no  contactor  is  available,  use  can  be 
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made  of  multiple  patterns.  The  Strobo- 
tac,  since  its  lower  limit  is  600  rpm,  is 
always  Hashing  faster  than  the  speed  to 
be  measured.  If  the  Strobotac  is  set  at 
600,  an  object  rotating  at  300  will  show  a 
double  image,  at  200  a  triple  image,  and 
at  150  a  quadruple  image.  This  can 
readily  be  seen  from  diagrams  (e)  and 
(f),  Figure  1.  When,  for  instance,  the 
Strobotac  is  flashing  4  times  as  fast  as 
the  object  is  rotating,  the  object  moves 
through  K  revolution  between  flashes. 
Obviously,  only  simple  objects,  like 
shafts,  discs,  etc.,  can  be  measured  with 
any  success.  The  success  of  low-speed 
measurements  depends  largely  on  the 
ingenuity  and  patience  of  the  operator. 

Slow-motion  observations  are  difficult 
when  excessive  flicker  is  present,  and 
are  not  recommended  for  speeds  under 
600  per  minute. 


ADDITIONAL  SCALE 
STANDARDIZATION 


As  previously  mentioned,  the  scale  of 
the  Strobotac  can  be  standardized  at  a 
number  of  points  besides  900  and  3600, 
and,  when  greater  accuracy  than  1 %  is 
required  over  narrow  ranges,  a  few  points 
in  the  vicinity  of  the  desired  speed  can  be 
spotted  by  means  of  the  reed  and  a  scale 
correction  applied.  When  this  is  done, 
the  accuracy  over  a  small  range  is  essen¬ 
tially  that  with  which  the  scale  can  be 
read.  Multiple  reed  images  are  obtained 
at  many  points  but,  because  of  the  diffi¬ 
culty  of  interpreting  complicated  pat¬ 
terns  directly,  it  is  recommended  that 
only  single-  and  double-image  patterns 
be  used.  Single-image  points  are  obtained 


at  scale  readings  of  where  n  is  an 

n 

integer.  Double-image  points  are  seen 


at  speeds  of 


7200  X  2 


where  n  is  an 


odd  integer.  A  table  in  the  instruction  j 
book  supplied  with  the  Strobotac  lists 
the  single-  and  double-image  points 
between  600  and  3600  rpm. 

USE  OF  STANDARD 
SPEED  DISC 

Another  convenient  method  of  speed  # 
standardization  uses  a  synchronous  mo¬ 
tor,  on  whose  shaft  is  mounted  a  disc 
earning  a  spot  near  its  edge.  For  best 
results,  a  black  spot  on  a  white  disc,  or 
white  on  black,  should  be  used.  A  table  1 
of  patterns  and  corresponding  speed 
ratios  is  given  in  the  instruction  book 
for  the  Strobotac  for  a  motor  speed  of 
1800  rpm.  This  method,  like  the  reed 
method,  is  accurate  to  the  limits  with 
which  the  scale  can  be  read,  if  the  power-  i 
line  frequency  applied  to  the  synchro¬ 
nous  motor  is  controlled. 

Precise  speed  measurements  involving 
the  use  of  several  standardization  points 
over  a  small  speed  range  are  often 
required  in  calibrating  or  testing  inslru-  « 
ments.  Among  these  uses  is  the  calibra¬ 
tion  of  aircraft  tachometers  under  CAA 
Specifications. 


SPECIALIZED  TECHNIQUES 

Special  techniques  are  often  helpful  in 
stroboscopic  work.  An  example  is  the  use 
of  a  window  set  in  the  enclosure  housing 
a  fan,  engine,  pump,  compressor,  tur¬ 
bine,  or  other  enclosed  mechanism. 
Manufacturers  of  air  conditioning  equip¬ 
ment  have  used  this  technique  to  meas¬ 
ure  the  speed  and  to  observe  the  charac¬ 
teristics  of  fans  in  ventilating  ducts, 
where  opening  the  duct  would  alter  the  • 
operating  conditions.  The  study  of  pis¬ 
ton  ring  performance  is  also  carried 
out  by  means  of  a  window.  An  interesting 
example  of  the  window  technique  is  pro- 
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Figure  14:  Photograph  courtesy  Baldwin  Southwark  Division,  Baldwin  Locomotive  Works. 
Stroboscopic  photographs  of  cavitation  in  hydraulic  turbine  runners.  Cavitatipn,  shown  by  the 
cloudy  areas,  indicates  eventual  pitting  of  the  blades  and  decreases  over-all  efficiency. 


yided  by  the  work  on  cavitation  of  tur¬ 
bine  wheel  blades  carried  out  at  the 
I.  P.  Morris  Department,  Baldwin 
Southwark  Division,  The  Baldwin  Loco¬ 
motive  Works.  Cavitation  results  not 
only  in  a  loss  of  efficiency,  but  also  in 
serious  pitting  of  the  metal  blades.  In 
the  past,  cut-and-try  methods  have  been 
used  to  eliminate  or  reduce  cavitation, 
*  but  stroboscopic  methods  have  now 
provided  a  quantitative  solution  to  the 
problem. 

A  sketch  of  the  apparatus  is  shown  in 
Figure  15  and  a  photograph  showing 
the  cavitation  areas  is  reproduced  in 
Figure  14.  Photographs  were  taken  by 
firing  the  Strobolux  from  a  contactor 
mounted  on  the  turbine  shaft.* 

When  parts  are  so  inaccessible  as  to 
require  the  Strobotac  to  be  placed  some 
distance  from  the  object,  thereby  greatly 
diminishing  the  available  light,  painting 
the  parts  to  give  black-and-white  con¬ 
trast  is  sometimes  helpful,  as  is  reducing 
the  background  lighting. 

►  Displacements  in  vibrating  parts  can 
often  be  measured  accurately  with  the 

•For  n  complete  discussion  of  the  measurements,  see 
R.  K.  B.  Sharp,  “Cavitation  of  Hydraulic  Turbines,'* 
A.S.M.E.  Transactions,  October,  19-10.  und  K..  W.  Beattie, 
“Cavitation  Study,"  Baldiein  Southwark,  Septenrilier, 
1940. 


Figure  13:  Courtesy  Baldwin! Southwark  Divi¬ 
sion,  Baldwin  Locomotive  Works.  Sketch  of  the 
apparatus  used  to  obtain  the  cavitation  pic¬ 
tures  of  Figure  14.  The  still-fwater  chamber  is 
used  to  avoid  severe  distortion  of  the  image. 

aid  of  a  microscope  and  cross  hairs. 
This  technique  has  been  used  by  auto- 
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motive  engineers  in  measuring  crank¬ 
shaft  whip  and  vibration.* 

In  addition  to  the  more  obvious  uses 
of  the  stroboscope  involving  either  speed 
measurements  or  simple  slow-motion 
observation,  extensions  of  the  funda¬ 
mental  technique  will  occur  to  the 
experienced  user. 

Among  these  is  the  measurement  or 
study  of  what  might  be  termed  second¬ 
ary  motions.  An  example  of  this  is 
transient  or  vibrating  motions  in  springs, 
unrelated  to  the  fundamental  motion. 

If  a  coiled  spring  vibrating  in  simple 
harmonic  motion  is  “stopped”  strobo- 
scopically.  parasitic  motions  can  then 
be  seen. 

Another  arrangement  provides  a  sim¬ 
ple  torque  meter.  If  two  shafts  are  con¬ 
nected  by  an  elastic  coupling  and  the 
rotational  motion  is  stopped  by  the 
stroboscope,  the  position  of  a  pointer 
on  the  spring  coupling  will  change  as 
fhe  driven  shaft  is  loaded.  The  addition 
of  a  scale  makes  possible  measurements 
of  torque.  Other  measurements  of  differ¬ 
ential  displacement  can  be  made  by  a 
similar  procedure. 

Another  application  involves  the  use 
of  single  flashes.  In  addition  to  accu- 

*\I.  M.  Roensch,  “Meusiirrmcnts  of  Crankshaft  Whip 
and  Vibration.”  Instruments,  April.  I‘*X5. 

Figure  16:  Photograph  of  the  dials  of  the  five¬ 
handed  clock  on  which  readings  are  taken  by 
stroboscopic  flashes  in  the  General  Radio  lab¬ 
oratories. 


rately  timed  repeating  flashes,  the  Strob- 
otac  can  be  made  to  produce  a  single 
flash  by  short-circuiting  the  CONTAC¬ 
TOR  terminals  or  by  introducing  an 
electrical  pulse  at  these  terminals.  This 
can  be  used  in  various  timing  applica¬ 
tions,  with  or  without  a  photographic 
record  (see  page  19). 

An  interesting  example  of  the  appli-  o 
cation  of  this  technique  is  provided  by 
the  time-signal  recorder  in  the  General 
Radio  laboratories.  Here,  a  primary 
standard  of  frequency  operating  a  1000- 
cycle  synchronous  clock  is  operated 
continuously.  To  provide  a  check  of  the 
operating  frequency  at  convenient  inter¬ 
vals,  the  clock  reading  is  compared  with 
standard  time  as  transmitted  by  radio 
from  the  1.  S.  Naval  Observatory  in 
Washington.  The  clock,  in  addition  to 
the  conventional  dial  reading  in  hours, 
minutes  and  seconds,  is  provided  with  a 
Second  dial  carrying  two  hands,  one  of 
which  rotates  once  a  second,  and  the 
other  ten  times  a  second.  The  clock  faces 
are  shown  in  Figure  16.  To  read  these  • 
two  rapidly-moving  hands,  a  stroboscop¬ 
ic  lamp  is  flashed  by  a  pulse  from  the 
received  time  signal.  Since  the  time  sig¬ 
nal  pulses  come  at  one-second  intervals, 
only  a  few  pulses  are  necessary  to  regis¬ 
ter  the  reading  on  the  eye.  A  precision  of 
reading  of  two  ten-thousandths  of  a 
second  (0.0002  second)  is  possible  by 
this  method. 

The  same  principles  could  obviously 
be  applied  to  timing  falling  bodies,  pro¬ 
jectiles.  and  other  moving  objects. 

Ingenious  methods  have  been  devised 
by  a  number  of  investigators  to  suit 
their  own  particular  problems.  Among 
these  applications  are  the  dynamic  • 
balancing  of  rotors,  the  rating  of  clocks 
and  watches,  and  the  calibration  of  watt- 
hour  meters.  One  of  the  most  interesting 
is  that  used  by  Professor  Philip  Bucky 


Figure  18:  Smoke  pattern  around  moving  fan 
blades.  Hand  synchronization:  Camera  is 
focused,  shutter  opened.  Strobotac-Strobolux 
fired  by  hand,  and  the  camera  shutter  closed. 

SINGLE-FLASH  PHOTOGRAPHS 

Single-flash  photography  by  means  of 
a  stroboscopic  lamp  has  many  applica¬ 
tions  in  engineering  work.  The  yarn 
balloon  of  Figure  13,  the  loom  shuttle 
of  Figure  28  are  both  examples  of  this 
technique.  They  provide  a  record  of  the 
instantaneous  position  of  machine  ele¬ 
ments  that  can  be  studied  and  analyzed 
at  the  engineer’s  convenience.  Motion 
need  not  be  repetitive  for  this  type  of 
photography,  many  examples  of  which 
have  appeared  in  the  press  by  (ijon  Mili 
and  others.* 

While  the  Strobotac  and  the  Strobolux 
are  intended  primarily  for  visual  obser¬ 
vation  of  mechanical  phenomena,  these 
instruments  can  be  used  quite  success¬ 
fully  for  taking  single-flash  pictures 
when  the  area  to  be  illuminated  is  rela¬ 
tively  small.  The  Strobolux  when  used 
for  single-flash  work  supplies  about  ten 
times  as  much  light  as  it  does  when 
flashed  continuously  from  the  Strobotac. 
The  duration  of  a  single  flash,  however, 
is  about  1(  30.000th  second. 

W  hen  single-flash  pictures  are  to  be 
taken  over  an  area  not  exceeding  approx¬ 
imately  two  feet  square,  and  when  the 
motion  to  be  photographed  can  be 
slopped  in  not  over  1/30, 000th  second. 
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the  Strobotac  and  the  Strobolux  can  be 
used  quite  satisfactorily. 

The  principal  problem  in  using  the 
Strobotac-Strobolux  for  single-flash  pic¬ 
tures  is  the  synchronization  of  the  flash 
with  the  opening  and  closing  of  the 
camera  shutter.  Synchronizing  methods 
and  procedures  which  have  been  used 
successfully  by  a  number  of  invest  i-  • 
gators  are  outlined  below. 

The  indulgence  of  the  camera-addict 
reader  is  asked  for  the  elementary  photo¬ 
graphic  statements  that  follow,  since 
many  persons  with  no  previous  photo-  ' 
graphic  experience  may  desire  to  take 
single-flash  photographs. 

Camera  and  Lens  Equipment 

The  field  of  illumination  supplied  by 
the  Strobolux  is  limited;  accordingly,  it  j 
is  usually  necessary  to  work  quite  close 
to  the  subject  being  photographed.  It  is 
also  necessary  to  use  the  lens  at  mod¬ 
erately  wide  openings  to  secure  sufficient 
exposure.  For  these  reasons  the  depth 
of  field  is  one  of  the  important  factors 
in  selecting  the  size  of  camera  for 
single-flash  pictures.  In  general  it  will 
be  advisable  to  use  as  large  a  film 
size  as  is  compatible  with  the  allowable 
depth  of  field  in  order  that  enlargements 
will  not  be  needed  to  secure  sufficient 
detail  in  the  finished  print.  If  the  over¬ 
all  diffusion  sometimes  found  in  enlarge¬ 
ments  from  miniature  negatives  is  not 
objectionable,  a  small  size  negative ! 
(even  as  small  as  the  35  mm.  motion 
picture  size)  may  be  used  with  corre-  j 
spondingly  increased  depth  of  field.  If  j 
contact-sized  prints  are  to  be  used,  the  | 
upper  limit  in  practical  film  size  is  nor-  j 
mallv  about  t  x  5  inches.  ;  • 

Writh  the  films  suggested  below  and  ;  j 
with  the  Strobolux  placed  as  close  to  j  j 

•See  ulso  the  collection  of  striking  single-flash  photos  ;  , 

taken  by  Edgerton,  (lermeshausen,  und  Orier  in  the  new  !  . 

liook,  FLASH,  published  by  Hale.  Cushman,  and  Flint.  | 
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the  subject  as  possible,  lens  apertures 
vary  between  f/4.5  and  f/11.  Any  mod¬ 
ern  anastigmatic  lens  having  this  range 
of  diaphragm  openings  should  be  satis¬ 
factory.  The  focal  length  of  the  lens 
should  be  normal  for  the  film  to  be  cov¬ 
ered:  that  is,  it  should  equal,  approxi¬ 
mately,  the  diagonal  of  the  film. 

• 

Film 

Normally  only  the  fastest  type  of  film 
should  be  used.  Kastman  Tri-X,  Super 
XX,  and  Agfa  Superpan  Press  and 
Triple-S  are  satisfactory  for  most  work. 
The  Superpan  Press  should  be  used 
when  the  maximum  contrast  is  desired. 
The  Triple-S  film  has  almost  the  same 
effective  speed  and  is  to  be  preferred 
when  the  subject  contrast  is  high  since 
this  film  furnishes  negatives  of  average 
contrast.  If  the  camera  is  equipped  with 
cut-film  holders,  cut  film  has  some  ad¬ 
vantages  over  roll  film  or  film  packs. 

#  Lighting 

For  the  type  of  small-area  photog¬ 
raphy  discussed  in  this  article,  usually 
a  single  Strobolux  supplies  sufficient 
light.  When  necessary  to  relieve  the 


Figure  19  ( abore ):  Make  and  break  commu¬ 
tator.  By  shifting  the  position  of  the  com¬ 
mutator  on  the  shaft,  the  Strobolux  can  be 
fired  in  phase  with  any  desired  motion  of  the 
machine  being  photographed. 


Figure  20  (altorc):  Simple  spring  mechanism 
which  fires  Strobolux  when  shutter  cocking 
lever  is  in  mid-position. 


Figure  21  (below):  Type  631-B  Strobotac  and  Type  648-A  Strobolux.  The  Strol>olux 
lamp  is  supplied  with  a  10-foot,  extension  cable  and  can  lie  removed  easily  from  its  case. 


Figure  22  (above):  Set-up  for  taking  photo¬ 


graph  by  mechanical  impact  —  breaking  wire. 
The  photograph  is  taken  in  semi-darkness;  the 
hammer  breaks  the  wire  and  the  bulb,  and  fires 


the  Strobolux. 


Figure  23  (above):  Exploding  electric  light  bulb 
taken  with  set-up  shown  in  Figure  22. 


Figure  24  ( bcloiv ):  Set-up  for  photographing 
bullet,  breaking  light  bulb.  The  microphone  on 
the  table  picks  up  the  explosion  which  causes 
the  Strobotac  and  Strobolux  to  flash.  Exact 
timing  is  secured  by  moving  the  microphone. 
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shadow  side  of  a  Strobolux  photograph, 
a  white  cardboard  reflector  can  be  used.  ; 

How  to  “Fire”  the  Stroboscope 

Appropriate  terminals  and  connecting  | 
cords  are  supplied  with  the  Strobotac  | 
and  the  Strobolux  so  that  they  may  be 
operated  at  single  flashes.  The  two  • 
instruments  are  connected  by  these  cords  1 
and  the  plug  is  inserted  in  the  CON-  I 
TACTOR  jack  of  the  Strobotac.  When 
the  wires  attached  to  the  plug  are  short  I 
circuited,  the  Strobotac  and  the  Strobo-  j 
lux  produce  a  single  flash.  The  volt-  ; 
ages  and  currents  present  are  so  low  j 
that  no  precautions  need  be  Laken  in  ! 
handling  the  exposed  ends  of  the  wires. 

The  SPEEDS  switch  on  the  back  of 
the  Strobolux  should  be  set  at  “slow”  to  i 
secure  maximum  illumination  at  single  1 
flashes. 

The  exact  manner  in  which  the  elec-  ; 
trical  contact,  for  producing  the  single 
flash,  is  synchronized  with  the  opening 
and  closing  of  the  camera  shutter  will  • 
depend  upon  the  particular  problem  and 
the  ingenuity  of  the  user.  The  following 
suggested  methods  of  synchronism  have 
been  employed  and  will  be  adequate  for 
many  applications. 

Figure  23:  Composite  photograph  from  two 
single-flash  shots  taken  with  set-up  shown  in 
Figure  24.  The  bullet  is  still  inside  the  light 
bulb  which  has  not  had  time  to  “explode.'” 
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Figure  26:  Brick  breaking  pane  of  glass. 
Type  759- A.  Sound-Level  Meter,  placed  twenty- 
five  feet  away  from  the  plate  of  glass,  fed  a 
Type  7 14- A  Amplifier  which  in  turn  caused  the 
Stroljotac  and  Strobolux  to  flash. 

Hand  Synchronization 

Many  mechanical  applications  in 
which  the  motion  is  cyclic  can  be  photo- 
•  graphed  by  synchronizing  the  flash  and 
the  exposure  by  hand.  The  subject  is 
focused  and  composed  on  the  ground 
glass  or  view  finder  of  the  camera,  the 
camera  shutter  is  opened,  the  two  wires 
from  the  Strobotac  CONTACTOR  plug 
are  momentarily  connected,  and  a  single 
flash  is  obtained;  the  camera  shutter  is 
then  closed.  Operation  in  this  fashion 
presupposes  two  conditions:  first,  that 
the  exact  phasing  of  the  motion  is  of  no 
importance  and,  secondly,  that  the 
photograph  can  be  taken  in  subdued 
light.  Since  the  shutter  of  the  camera 
probably  will  be  open  for  a  consider¬ 
able  time,  and  since  the  film  used  is 
•  very  fast,  it  is  difficult  to  avoid  fogging 
of  the  film  from  any  outside  light  which 
may  be  present.  This  type  of  synchro¬ 
nization  is  satisfactory  in  a  large  number 
of  instances  when  the  exact  timing  of 
the  flash  is  not  important. 


Figure  27  (above):  Photo  courtesy  Hoosac 
Mills,  New  Bedford,  Mass.  Experimental  loom 
operating  at  180  picks  per  miriute.  Long  rod  in 
foreground  was  geared  to  a  make-break  con¬ 
tactor  so  that  the  exact  phase  of  flash  could 
be  set  by  hand. 


Figure  28  (above):  Shuttle  just  emerging  from 
shed  of  loom  shown  in  Figure  27.  This  shuttle  is 
thrown  horizontally  through  jthe  shed,  for  a 
distance  of  approximately  five  feet,  180  times 
a  minute.  The  exact  shape  of  the  loop  of  thread 
from  the  shuttle  is  of  considerable  significance. 


Electrically  Synchronized  Shutter 

It  is  quite  easy  to  arrange  a  mechani¬ 
cal  synchronizer  on  any  type  of  Compur 
shutter  so  that  the  Strobolux  flashes 
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only  when  the  shutter  release  is  oper¬ 
ated.  A  simple  spring  arrangement  is 
attached  to  the  lens  board  so  that  when 
the  shutter  cocking  lever  passes  its 
approximate  mid-position,  electrical  con¬ 
tact  between  the  spring  and  the  lever 
will  be  made  while  the  shutter  is  open. 
Connection  is  made  to  the  spring  and 
to  the  metallic  case  of  the  shutter  itself. 
The  shutter  should  be  set  for  some  speed 
between  1/1 00th  and  1  /300th  of  a 
second. 

To  synchronize  the  shutter  with  the 
flash,  it  is  merely  necessarv  to  remove 
the  ground  glass  and  to  look  through 
the  lens  when  the  camera  is  pointed 
toward  the  Strobolux  and  release  the 
shutter.  If  light  is  seen  through  the 
entire  lens,  synchronization  is  correct. 
Any  light  which  reaches  the  ground  glass 
should  be  the  full  flash.  If  the  contacts 
are  not  synchronized,  rotate  the  shutter 
in  the  mount  until  the  contactor  fires 
the  Strobolux  at  the  proper  time. 

With  this  type  of  synchronization  the 
equipment  can  be  operated  in  any  room 
light  that  is  not  sufficiently  strong  to  be 
photographically  objectionable  for  any 
ordinary  exposure  at  shutter  speeds 
from  1/1 00th  to  l/300th  of  a  second. 


Mechanical  Contactor  on 
Moving  Shaft  or  Part 

Many  applications  require  exact  syn¬ 
chronization  between  a  sequence  in  a 
mechanical  operation  and  the  exposure. 
Usually  it  is  possible  to  fit  a  simple 
make-break  contactor  on  a  rotating  shaft 
or  moving  part.  By  adjusting  the  posi¬ 
tion  of  the  contactor  the  exact  moment  • 
of  flash  can  be  phased  accurately  with 
the  desired  motion.  To  avoid  more  than 
one  exposure  it  is  necessary  to  place  a 
quick-acting  switch  in  the  single-flash 
contactor  circuit  so  that  this  circuit  can 
be  opened  by  hand  as  soon  as  one  flash 
has  been  obtained,  unless  the  subject  to 
be  photographed  has  repetitive  motion 
that  will  permit  a  series  of  flashes  as 
often  as  the  motion  repeats  itself. 

In  taking  photographs  with  this  type 
of  contactor  it  is,  of  course,  necessary 
that  the  equipment  be  operated  in  sub¬ 
dued  light  since  the  camera  shutter  must 
be  operated  by  hand  and  is  open  mate¬ 
rially  longer  than  is  required  for  the 
flash  exposure  alone.  • 

Mechanical  Impact  —  Direct 
Electrical  Contact 

A  number  of  trick  photographs,  such 
as  the  shattering  of  a  glass  container  full 
of  liquid,  can  be  taken  by  causing  the 
impact  between  the  falling  object  and 
two  metallic  plates  upon  which  it  falls 
to  make  the  electrical  contact  for  the 
single  flash.  More  practical  applications 
of  this  simple  system  are  apparent  in 
specific  problems. 


Figure  29:  Set-up  for  taking  photographs  with  • 
Type  759-A  Sound-Level  Meter,  Type  760-A 
Sound  Analyzer,  Type  631-B  Strobotae,  and 
Type  648-A  Strobolux.  The  camera  shutter  is 
opened  and  closed  by  hand;  the  Stroliolux  is 
flashed  at  any  particular  frequency  of  sound  j 
selected  by  the  sound  analyzer. 
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Two  metallic  plates  are  separated  by 
means  of  crumpled  pieces  of  paper  be¬ 
tween  their  comers.  A  wire  is  led  from 
each  plate  to  the  CONTACTOR  ter¬ 
minals  of  the  Strobotac,  and  the  falling 
object  causes  the  two  plates  to  make 
electrical  contact  and  flash  the  Strob- 

*  olux.  The  camera  shutter,  of  course,  is 
opened  before  the  object  falls  and  is 
closed  immediately  after  the  flash.  By 
varying  the  thickness  and  size  of  the 
paper  separating  the  plates,  the  phasing 
of  the  synchronization  can  be  changed 
to  time  the  flash  to  almost  any  moment 
desired. 

It  is  usually  advisable  to  cover  the 
plates  with  a  piece  of  cloth  or  paper  of 
a  color  contrasting  strongly  with  the 
color  of  the  object  being  photographed. 

Mechanical  Impact  — 

Breaking  Wire 

In  many  cases  synchronization  can  be 
obtained  by  stretching  a  very  fine  wire 

•  across  the  path  of  the  moving  body  that 
is  to  be  photographed.  A  simple  open- 
circuited  telegraph  relay  is  connected 
to  the  wire  through  a  battery.  When  the 
wire  is  broken  the  contacts  on  the  relay 
close.  The  CONTACTOR  wires  from 
the  Strobotac  are  connected  to  the  con¬ 
tacts  on  the  telegraph  relay.  The  se¬ 
quence  is:  the  camera  shutter  is  opened 
by  hand;  the  moving  object  breaks  the 
fine  wire,  which  interrupts  the  battery 
voltage  on  the  telegraph  relay;  the  con¬ 
tacts  on  the  relay  close;  the  Strobolux 
flashes,  and  the  camera  shutter  is  closed 
by  hand.  The  proper  timing  can  be  ob¬ 
tained  experimentally  in  several  ways. 

•  The  physical  position  of  the  wire  along 
the  path  of  the  moving  object  can  be 
changed;  the  tension  on  the  wire  can  be 
adjusted  so  that  the  wire  will  break  at 
different  times;  the  pull  on  the  armature 
of  the  electromagnet  on  the  telegraph 


Figure  30:  Photo  courtesy  Mu  Switch  Cor¬ 
poration,  Canton,  Mass.  Another  example  of 
the  hundreds  of  practical  mechanical  applica¬ 
tions  of  single-flash  photography.  This  set-up 
photograph  was  used  by  the  j  Mu  Switch  Cor¬ 
poration  to  determine  that  their  switches,  once 
tripped,  traversed  the  distance  between  con¬ 
tacts;  that  there  were  no  intermediate  positions 
of  equilibrium.  A  motor-driven  cam  (at  top  of 
photograph)  operated  the  switch  and  flashed 
the  Strobolux. 

! 

relay  can  be  adjusted  over  a  considerable 
range;  and  the  total  throw  of  the  arma¬ 
ture  and  its  contacts  can;  be  lengthened 
or  shortened. 

Electrical  Synchronization  — 
Microphone 

If  the  mechanical  phenomenon  to  be 
photographed  is  accompanied  by  sound, 
it  is  possible  to  fire  the  Strobolux  in  a 
number  of  ways  with  a  ipicrophone  and 
an  amplifier.  Several  combinations  of 
microphone  pickup  and  associated  equip¬ 
ment  are  possible;  their  selection  will 
depend  upon  the  particular  application. 

i 

Microphone  and  Amplifier 

Since  the  output  of  mo^t  microphones 
is  not  great  enough  to  trip  the  Strobo¬ 
tac  directly,  it  is  necessary  to  connect  an 
amplifier  between  the  microphone  and 
the  Strobotac.  In  many  applications  the 
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General  Radio  Type  714-A  Amplifier 
has  been  used  successfully. 

Through  a  long  flexible  cord,  the  mi¬ 
crophone  is  connected  to  the  input  ter¬ 
minals  of  the  amplifier,  the  output  of 
which  is  connected  to  the  CONTACTOR 
terminals  on  the  Strobotac.  Whenever  a 
sufficiently  strong  sound  wave  strikes 
the  microphone,  the  Strobolux  flashes. 
Synchronization  between  the  mechan¬ 
ism  creating  the  sound  and  the  flash  is 
obtained  by  shifting  the  relative  posi¬ 
tion  of  the  microphone  and  the  subject. 
Considerable  delay  between  the  sound 
and  the  single  flash  can  be  obtained  in 
this  manner. 

When  sequence  photographs  of  repet¬ 
itive  operations  are  desired,  the  se¬ 
quence  can  be  obtained  generally  by 
shifting  the  position  of  the  microphone 
between  each  exposure  (and  flash)  on 
either  a  single  film  or  on  a  series  of  films. 

Microphone  and  Sound-Level 
Meter 

Use  of  the  General  Radio  Type  759-B 
Sound-Level  Meter  and  Type  760-A 
Sound  Analyzer  permits  unusually  effec¬ 
tive  single-flash  photography  when  the 


subject  to  be  photographed  generates  a 
sound  wave  of  complex  form.  The  sound 
is  picked  up  by  the  sound-level  meter  ! 
and  the  appropriate  frequency  (pitch) 
component  is  selected  by  the  sound  an-  ; 
alyzer  which  then  fires  the  Strobolux 
only  when  sound  of  this  particular  fre¬ 
quency  is  present.  Many  applications 
of  this  type  are  obvious.  This  method  is  • 
the  only  one  possible  for  obtaining 
single-flash  photographs  of  certain  types 
of  machine  operations  which  produce  a  , 
sound  wave  of  complex  form. 


Photoelectric  Cell 

If  the  subject  to  be  photographed  can 
be  made  to  interrupt  the  beam  of  light 
between  a  photoelectric  cell  and  an  , 
amplifier,  these  instruments  can  be  used  , 
successfully  to  take  single-flash  pictures. 
Synchronization  between  the  moving 
subject  and  the  single  flash  is  obtained 
by  varying  the  distance  between  the  sub¬ 
ject  and  its  position  when  it  interrupts 
the  beam.  As  the  output  from  photo-  • 
electric  cells  is  quite  small,  an  amplifier 
is  required  to  build  up  a  sufficient  volt¬ 
age  to  operate  the  Strobotac. 


Figure  31:  A  I VI ton  water  wheel  operating  at  normal  speed,  photographed  (left)  in  ordinary 

light  and  (right)  by  a  single  stroboscopic  flash. 
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Darkroom  Manipulations 

The  darkroom  procedure  in  handling 
single-flash  pictures  differs  only  slightly 
from  the  normal  photographic  practice. 
As  the  illumination  from  the  Strobolux 
is  generally  quite  low  and  as  most  users 
9  employ  only  a  single  unit  with  corre¬ 
spondingly  low  light  contrasts  on  the 
subject,  the  developing  formula  used  for 
films  should  be  of  the  maximum  con¬ 
trast  type.  Developers  ordinarily  used 
for  positive  motion  picture  film  build  up 
contrast  quite  satisfactorily.  An  increase 
of  50%  to  100%  in  development  time  is 
also  recommended  for  increasing  the 
contrast. 

Correspondingly,  in  a  number  of  cases 
the  contact  or  enlarging  paper  from 
which  prints  are  made  should  be  of  maxi¬ 
mum  contrast  grade. 

MULTIPLE  -  FLASH  PHOTOGRAPHS 

Often,  rather  than  a  single-flash 
•  photograph,  several  images  of  a  non¬ 
repeating  sequence  of  operations  is 
desired.  For  simple  subjects,  several 
flashes  recording  the  scene  on  a  single 
plate  or  film  are  satisfactory  and  may  be 
better  for  the  purpose  than  motion 
pictures.  A  familiar  example  is  the  golf 
club  photograph  of  Figure  32,  although 
there  are  many  applications  in  engineer¬ 
ing  work. 

An  excellent  series  of  multiple-flash 
photographs  was  published  by  Olden- 
burger  in  an  article  entitled  “Human 
Trajectories,”  appearing  in  the  July, 
1942.  issue  of  Journal  of  Applied  Physics. 

The  technique  of  multiple-flash  photo- 
^  graphs  is  similar  to  that  for  single 
flashes,  except  that  the  firing  means  is 
arranged  to  give  a  series  of  flashes.  A 
motor-driven  contactor  can  be  used,  as 
can  a  low-frequency  oscillator.  Means 
must  also  be  arranged  to  initiate  and  to 


Figure  32:  Photograph  courtesy  H.  E.  Edger- 
ton.  Multiple-flash  photograph  showing  the 
pattern  made  by  a  golf  club  as  it  moves  through 
the  stroke.  ! 

end  the  flashing  sequence  at  the  desired 
times. 

Considerably  more  time  should  be 
spent  in  preparing  the  subject  and  back¬ 
ground  than  is  necessary  with  single¬ 
flash  photographs.  The  moving  object 
should  preferably  be  white  and  the  back¬ 
ground  black,  in  order  that  successive 
images  of  the  object  be  registered  on 
practically  unexposed  portions  of  the 
film.  Each  new  image  will  then  be  regis¬ 
tered  as  clearly  as  the  preceding  ones. 

Multiple-flash  photographs  have  the 
advantage  of  giving  a  complete  record 
of  a  sequence  of  motion  oil  a  single  film. 
From  such  a  record  motioh  analyses  can 
be  made,  and  plots  of  displacement, 
velocity,  and  acceleration  can  be  drawn. 

i 

ULTRA-HIGH-SPEED  I 
MOTION  PICTURES 

For  the  detailed  analysis  of  non-cyclic 
motion,  or  motion  in  which  the  cycle  is 
too  long  to  be  observed  visually  with  the 
stroboscope,  the  continuous  film  camera 
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in  conjunction  with  the  power  strob¬ 
oscope  offers  a  ready  solution. 

The  power  stroboscope,  as  its  name 
implies,  is  a  high-power  unit.  It  is 
capable  of  producing  flashes  at  speeds 
up  to  1500  per  second  or  90,000  per 
minute.  Consequently,  the  energy  per 
second,  or  power,  that  must  be  supplied 
to  the  lamp  is  many  times  greater  than 
that  of  slower-speed  units. 

The  camera  used  with  this  equipment 
has  no  shutter,  the  length  of  exposure 
being  regulated  entirely  by  the  length  of 
the  stroboscopic  flash.  Framing  the 
photographs  for  projection  is  accom¬ 
plished  by  means  of  a  commutator 
mounted  on  the  sprocket  which  flashes 
the  lamp  once  for  each  frame  of  travel 


of  the  film.  Although  the  film  is  moving 
continuously,  no  blur  results,  because  the 
film  travel  during  the  short  flash  is 
negligible. 

Means  are  provided  in  the  camera  for 
focusing  the  lens  on  the  object  and 
producing  a  timing  record  on  the  film. 

Motion  pictures  taken  in  this  way  at  a 
speed  of  1500  frames  per  second  can  be  • 
projected  at  the  standard  rate  of  1 6  per 
second,  giving  a  reduction  in  apparent 
speed  of  approximately  100:1,  or  they  can 
be  analyzed  frame  by  frame  and  the  re¬ 
sults  plotted  as  shown  in  Figure  36. 

As  with  other  types  of  stroboscopic 
photography,  best  results  are  obtained 
if  the  subject  is  prepared  for  maximum 
contrast  and  absence  of  mirror  surfaces. 


THE  STR0B0TAC  AND  STR0B0LUX 


Descriptions,  with  specifications,  of  the 
Strobotac  and  Strobolux  are  given  on  the 
following  pages.  Needless  to  say,  these  in¬ 
struments  can  at  presentbeobtainedonly 
for  war  work,  and  deliveries  depend  upon 
the  priority  rating  assigned  to  the  order. 

The  ultra-high-speed  stroboscope  is 


built  to  order  and  is  not  available  at 
present. 

The  Microflash,  a  light  source  especial¬ 
ly  designed  for  single-flash  photography, 
is  also  available.  The  light  flash  from  this  • 
unit  has  a  duration  of  only  1  or  2  micro¬ 
seconds,  so  that  extremely  fast  motion 


Figure  33:  Continuous  film  Figure  34:  The  high-power  stroboscopic  light  source  used  in 

camera  used  in  taking  high-speed  taking  high-speed  motion  pictures  with  a  continuous  film  camera, 

i  motion  pictures.  The  camera  is  also  shown  on  top  of  the  cabinet. 


Figure  36:  Courtesy  United-Carr  Fastener  Corporation.  Plot  of  the 
data  obtained  by  the  United-Carr  Fastener  Corporation  from  a  high¬ 
speed  motion  picture  record  of  an  automatic  nut  Rapper.  This  type  of 
analysis  is  usually  more  useful  than  are  the  actual  photographs  . . . 
since  irregularities  and  defective  operation  are  made  evident  at  a 
glance.  ; 


Figure  33:  Sample  print  from  a  strip  of 
motion  picture  film  taken  at  high  speed  of 


can  be  recorded.  It  has  been  used  suc¬ 
cessfully  during  the  war  in  research  on 
the  motion  of  projectiles. 

Specifications  are  subject  to  change 
without  notice.  Net  weight  and  dimen¬ 
sions,  in  particular,  will  depend  upon 
war  priorities  on  critical  materials. 

Where  the  use  of  substitutes  is  neces¬ 
sary,  every  effort  will  be  made  to  choose 
parts  and  materials  that  do  not  impair 
operating  characteristics. 


Figure  37:  Courtesy  United-Carr  Fastener 
Corporation.  Photograph  of  the  mechanism 
used  by  United-Carr  Fastener  Corporation  to 
obtain  the  film  from  which  the  plot  of  Figure 
36  was  made.  A  numbered  drum  was  attached 
to  the  tapper  and  this  was  photographed 
through  a  pair  of  cross  hairs.  In  this  way,  the 
relative  angular  position  could  be  determined 
for  each  frame  of  the  film. 


the  action  of  a  sewing  machine  shuttle. 
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TYPE  631-B 
STROBOTAC 

Description:  The  Strobotac  is  a  small, 
portable  stroboscope.  The  light  source  is 
a  Strobotron  neon  lamp  mounted  in  a 
parabolic  reflector.  The  frequency  of  a 
vacuum-tube  relaxation  oscillator  deter¬ 
mines  the  flashing  speed  which  is  varied 
manually  and  indicated  on  a  direct- 
reading  dial.  The  speed  control  is  pro¬ 
vided  with  a  slow-motion  drive  to 
facilitate  precise  settings.  If  desired, 
the  flashing  speed  can  be  controlled  by 
an  external  contactor  or  by  the  a-c  line 
frequency.  The  Strobotron  is  designed 
to  give  an  extremely  short  flash,  and 
hence  sharp  images  are  obtained  even  at 
speeds  up  to  several  times  the  scale 
values. 

The  Strobotac  is  small  and  light  in 
weight.  Controls  are  arranged  so  that 
the  instrument  can  be  held  in  the  left 
hand,  while  the  flashing  speed  control  is 
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varied  with  the  right.  Speed  is  read 
directly  from  a  drum-type  scale  at  the 
top  of  the  instrument  when  held  in  the 
position  of  normal  use. 

When  a  larger  area  is  to  be  illumi¬ 
nated,  or  sufficient  light  for  some  types  of 
photography  is  required,  the  Strobotac 
can  be  used  to  control  the  flashing  speed 
of  the  Type  648- A  Strobolux. 

SPECIFICATIONS 

Ran  fie:  The  fundamental  range  of  flashing 
speed  is  from  600  to  14.400  per  minute.  The 
speed  is  read  directly  from  a  scale  graduated  in 
rpm.  By  using  multiples  of  the  flashing  speed, 
the  range  of  measurement  can  be  extended 
above  30,000  rpm  and,  by  multiple  images, 
speeds  somewhat  below  600  rpm  can  be  meas¬ 
ured.  At  very  low  speeds,  a  darkened  room 
should  be  used. 

Accuracy:  =fc  1%  of  the  dial  reading  above  900 
rpm  when  the  Strobotac  is  standardized  in 
terms  of  a  frequency-controlled  power  line. 
Controls  for  this  standardization  adjustment 
arc  included. 

Duration  of  Flash:  Between  5  and  10  micro¬ 
seconds. 

Lamp  Life:  The  Type  631-Pl  Strobotron 
I.amp  is  guaranteed  for  230  hours  of  operation 
if  used  at  flashing  speeds  below  5000  per 
minute,  and  for  100  hours  if  used  at  higher 
speeds,  with  both  of  these  guarantees  limited  to 
60  days  after  date  of  shipment  from  our  plant. 
Replacement  lamps  can  be  supplied.  See  price 
list  below. 

Pou'er  Supply:  115  volts,  60  cycles.  Prices  for 
operation  from  lines  of  other  voltages  and  fre¬ 
quencies  will  be  quoted  on  request. 

Power  Input:  25  watts. 

Vacuum  Tubes:  One  Type  631-Pl  Strol>otron, 
one  6X3-typc.  and  one  6N7-typc  arc  required. 
A  complete  set  of  tubes  is  furnished  with  the 
instrument. 

Mountinfi:  Aluminum  case  with  carrying 
handle.  Cord  and  plug  for  connection  to  the 
power  line  arc  included. 

Dimensions:  7^2  x  8%  x  9J4  inches,  over-all. 


Met  Weight:  10  pounds. 


Type 

Code  Word 

Price 

631-B  Strobotac 

BRAVO 

$93.00 

631-Pl  Replacement 
Lamp 

SENNA 

4.50 

24 


TYPE  648 -  A 
STROBOLUX 

Description:  The  Strobolux  extends 
the  usefulness  of  the  Strobotac  to  appli¬ 
cations  requiring  considerably  more  light 
than  the  Strobotron  lamp  is  capable  of 
supplying.  Specifically,  it  should  be  used 
*  where  larger  areas  are  to  be  illuminated, 
where  photography  is  required,  and  on 
brightly  lighted  areas. 

The  Strobolux  consists  of  a  power 
supply  and  gas-filled  lamp,  capable  of 
producing  about  100  times  as  much  light 
as  the  Strobotac.  The  flashing  source  is 
a  Type  631-B  Strobotac.  The  duration 
of  flash  is  sufficiently  short  to  permit 
single-flash  photographs  of  small  objects 
moving  at  extremely  high  speeds. 

The  entire  assembly  is  housed  in  a 
metal  cabinet,  including  the  lamp  and 
its  9-inch  reflector.  The  lamp  is  remov¬ 
able  and  is  furnished  with  a  10-foot 
extension  cable. 

'specifications 

Ran  fie:  Up  to  100  Hashes  per  second  (6000  per 
minute).  Single  flashes  for  small  area  photog¬ 
raphy  can  also  be  obtained. 

Accuracy:  The  accuracy  is  that  of  the  source 
controlling  the  flashing  speed.  See  specifications 
for  Type  631-B  Strobotac. 

Duration  of  Flash:  10  to  15  microseconds  at 
normal  speeds;  about  30  microseconds  for 
single  flashes  and  low  speeds. 

Lamp  Life:  The  expected  life  of  the  Type 
648-PI  Lamp  is  about  100  hours  when  oper¬ 


ated  intermittently  at  moderate  flashing 
speeds.  Replacement  lamps  can  be  supplied. 
See  price  list  below. 

Power  Supply:  115  volts,  60  cycles.  Prices  for 
operation  from  lines  of  other  voltages  and  fre¬ 
quencies  will  be  quoted  on  request. 

Power  Input:  150  watts,  maximum. 

Vacuum  Tube:  One  5Z3-t.ypie  vacuum  tube 
and  one  648-PI  lamp  are  required.  Both  are 
supplied  with  the  instrument. 

Accessories  Required:  Must;  l>e  used  with 
Type  631-B  Strobotac. 

Mountinfi:  The  complete  assembly  is  housed 
in  a  sheet  metal  case.  The  detachable  lamp  and 
its  9-inch  reflector  arc  mounted  in  one  side,  the 
power  supply  in  the  other.  Cables  for  connec¬ 
tion  to  the  power  line  and  to  the  Strobotac  arc 
supplied. 

Dimensions:  13  x  llj's  x  13^s  inches, over-all. 
Net  Weifiht:  25  pounds. 

Type  ('ode  Wocd  Price 

648-A  Strobolux  SCALY';  $150.00 

648-PI  Replacement 

Lamp  SURLY  15.00 


All  General  Radio  stroboscopes  are  licensed  under  patents  of  Edgcrton,  Germeshauscn ,  and  Grier. 


GENERAL  RADIO  COMPANY 

#  275  MASSACHUSETTS  AVENUE  -  CAMBRIDGE  39,  MASSACHUSETTS 

BRANCH  ENGINEERING  OFFICES 
90  WEST  STREET,  NEW  YORK  CITY  6 
920  SOUTH  MICHIGAN  AVENUE,  CHICAGO  5,  ILLINOIS 
1  000  NORTH  SEWARD  STREET,  LOS  ANGELES  38,  CALIFORNIA 
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POWER  TRANSLATING  DEVICE 

Joseph  Slepian,  Wmdnsburg,  Pa.,  assignor  to 
Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  a  corporation  of  Pennsylvania 

Application  December  13, 1923,  Serial  No.  680,396 


82  Claims. 

My  invention  relates  to  electric  translating  ap¬ 
paratus  and  It  has  particular  relation  to  translat¬ 
ing  apparatus  utilizing  rectifiers  for  converting 
electric  power  of  one  frequency  to  another. 

One  object  of  my  invention  is  to  provide  im¬ 
proved  apparatus  comprising  rectifiers  for  trans¬ 
lating  direct  current  into  alternating  current. 

A  more  specific  object  of  my  Invention  is  to 
provide  improved  means  for  utilizing  mercury- 
arc  rectifiers  for  translating  direct  current  to  al¬ 
ternating  current. 

A  further  object  of  my  invention  is  to  provide 
control  apparatus  which  is  particularly  adapted 
for  application  to  mercury-arc  rectifiers  utilized 
in  translating  power  from  one  frequency  to  an¬ 
other. 

In  Patent  No.  1,347,894  to  L.  W.  Chubb,  granted 
July  27,  1920,  and  assigned  to  the  Westinghouse 
Electric  and  Mnaufacturlng  Company  is  de¬ 
scribed  an  organization  utilizing  two  mercury-arc 
rectifier  paths  for  converting  direct  current  into 
alternating  current. 

My  invention  utilizes  certain  of  the  broad 
principles  described  in  the  above-named  applica¬ 
tion  and  provides  improved  means  for  controlling 
the  operation  of  the  rectifiers  In  accordance  with 
characteristic  properties  of  the  mercury  arc. 

Certain  of  the  broad  principles  and  arrange¬ 
ments  which  I  have  discovered  and  which  relate 
to  the  use  of  rectifiers,  and  particularly  mercury- 
arc  rectifiers,  for  improving  the  commutation  of 
electric  machines  and  other  purposes  are  de¬ 
scribed  and  claimed  in  my  patents  No.  1,802,677, 
issued  April  28,  1931,  and  No.  1,810,033,  issued 
June  16. 1931,  both  assigned  to  the  Westinghouse 
Electric  and  Manufacturing  Company.  My 
Patent  No.  2,088,490,  Issued  July  27, 1937,  and  my 
application  Serial  No.  229,849,  filed  September  14, 
1938,  both  assigned  to  that  company,  are,  re¬ 
spectively,  a  division  and  a  continuation-in-part 
of  this  application. 

My  present  invention  utilizes  commutating 
electromotive  forces,  derived  either  from  the 
power  system  or  from  auxiliary  apparatus,  to 
secure  efficient  operation  of  translating  devices 
employing  mercury- arc  rectifiers  for  converting 
direct  current  into  alternating  current. 

With  the  foregoing  and  other  objects  in  view, 
my  invention  consists  in  the  arrangements,  cir¬ 
cuits,  and  methods  of  operation  described  and 
claimed  hereinafter  and  illustrated  in  the  accom¬ 
panying  drawings,  wherein 

Figure  1  is  a  diagrammatic  view  of  a  system 
utilizing  two  mercury-arc  rectifiers  and  a  com¬ 
mutating  mechansm  for  supplying  current  to  an 
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alternating-current  load  system  which  is  pro¬ 
vided  with  means  for  maintaining  a  certain  pre¬ 
determined  frequency  thereon; 

Pig.  2  is  a  diagram  showing  curves  illustrating 
5  the  relative  phases  of  the  voltages  applied  to  the 
various  elements  of  the  apparatus  illustrated  in 
Pig.  l; 

Fig.  3  is  a  diagrammatic  view  of  a  system  simi¬ 
lar  to  that  Illustrated  in  Fig.  1  and  adapted  to 
10  supply  alternating  current  without  the  co-opera¬ 
tion  of  means  for  maintaining  a  definite  fre¬ 
quency  in  the  load  circuit; 

Fig.  4  is  a  diagrammatic  view  of  a  system  simi¬ 
lar  to  that  illustrated  In  Fig.  3,  wherein  the  flow 
15  of  current  tlirough  the  mercury-arc  rectifiers  is 
controlled  by  the  operation  of  an  ignition  device 
initiating  the  flow  of  current  in  the  rectifiers; 

Pig.  5  is  a  diagrammatic  view  of  a  system  for 
supplying  a  polyphase  load  by  means  of  appara- 
20  tus  utilizing  an  arrangement  similar  to  that 
shown  in  Pig.  3; 

Fig.  6  Is  a  diagrammatic  view  of  a  system  for 
supplying  single-phase  alternating  current  from 
a  direct-current  source  by  means  of  a  grid-con- 
25  trolled,  double-wave  mercury-arc  rectifier; 

Pig.  7  is  a  diagrammatic  view  of  a  system  simi¬ 
lar  to  that  illustrated  in  Fig.  6  but  provided  with 
a  master  oscillator  for  controlling  the  potential 
of  the  grids; 

30  Fig.  8  illustrates  curves  showing  the  current 
and  voltage  conditions  in  the  apparatus  illus¬ 
trated  in  Fig.  7; 

Fig.  9  is  a  diagrammatic  view  of  a  system  utiliz¬ 
ing  a  three-arm  grid-controlled  mercury-arc  rec- 
35  tifier  for  supplying  a  polyphase  load  from  a  di¬ 
rect-current  source; 

Fig.  10  is  a  modification  of  Pig.  4  with  a  two- 
coil  transformer  substituted  for  the  auto-trans- 
former  disclosed;  and 

40  FIS-  11  Is  a  diagrammatic  view  showing  a 
modification  of  Fig.  6. 

In  Figure  1  is  shown  an  alternating-current 
system  I  to  which  are  connected  alternating- 
current  generators  2  and  altemating-current- 
45  load  devices  3.  Additional  power  is  supplied  to 
the  alternating-current  system*  I  from  a  direct- 
current  source  4  by  means  of  a  translating  ap¬ 
paratus  comprising  two  transformer  windings  5 
and  8,  two  mercury-arc  rectifiers  7  and  8  and  a 
motor-operated  switching  device  8. 

Systems  utilizing  hot-cathode  rectifiers  for 
converting  alternating  current  into  direct  cur¬ 
rent  are  well  known.  Attempts  have  been 
to  utilize  such  rectifiers  for  the  Inverted  process 
of  supplying  alternating-current  lines  from  di- 
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rect-current  sources.  While  all  the  numerous 
hot-cathode  devices  may  be  utilized  for  such 
purposes,  it  is  preferred,  in  many  instances,  to 
employ  mercury-arc  rectifiers  for  rectification 
purposes  as  well  as  for  the  inverted  process  of 
supplying  alternating  current,  on  account  of  the 
better  adaptability  and  higher  efficiency  of  mer¬ 
cury-arc  rectifiers  for  large  power  applications. 

By  proper  manipulation  of  switch  mechanisms 
or  grid-control  devices  associated  with  space- 
current  rectifiers,  it  is  possible  to  so  control  the 
flow  of  a  direct  current  as  to  convert  the  same 
into  alternating  current.  Where  mercury  recti¬ 
fier  devices  are  utilized  in  such  systems,  special 
care  has  to  be  taken  on  account  of  the  peculiar 
characteristics  of  such  devices  and.  as  far  as 
possible,  such  characteristics  should  be  turned  to 
good  advantage. 

One  of  the  characteristics  of  a  mercury-arc 
device  is  that,  while  a  current  is  flowing  through 
the  space  device,  the  electrodes  are  maintained 
in  a  conductive  state  Irrespective  of  the  applica¬ 
tion  of  a  current-blocking  potential  to  many 
types  of  grid  disposed  in  the  path  of  the  cur¬ 
rent  flow.  In  other  words,  many  types  of  mer¬ 
cury-arc  rectifiers  are  almost  entirely  unaffected 
by  controlling  means  such  as  are  successfully  used 
In  other  evacuated  space-current  devices. 

I  have  found  that  the  problems  resulting  from 
the  application  of  grid-controlled  mercury-arc 
rectifiers  are  very  similar  to  the  problems  met 
in  systems  utilizing  switching  means  in  combina¬ 
tion  with  rectifiers  for  converting  direct  current 
into  alternating  current. 

Where  switching  means  are  used  for  directing 
the  flow  of  current  through  rectifiers  it  is  essen¬ 
tial.  for  the  continuity  of  the  operation  and  the 
efficiency  of  the  apparatus,  that  the  switching 
means  be  opened  during  the  periods  when  the 
rectifiers  are  without  current,  in  order  to  avoid 
the  destructive  effect  of  the  heavy  arcs  that 
would  otherwise  be  present.  Such  conditions  of 
arcless  opening  of  the  switching  means  require  a 
definite  relation  between  the  phase  of  the  volt¬ 
age  which  is  Impressed  upon  the  terminals  of  the 
translating  apparatus  and  the  periodical  opera¬ 
tion  of  the  switching  means  for  controlling  the 
flow  of  the  current.  Indeed,  the  proper  selec¬ 
tion  of  such  relation  and  the  adoption  of  means 
for  securing  the  same  determine  the  operative¬ 
ness  of  such  apparatus. 

In  the  embodiment  shown  in  Fig.  1,  the  two 
transformer  windings  5  and  8  have  two  end  ter¬ 
minals  II  and  11.  respectively,  which  are  con¬ 
nected  across  the  alternating-current  system  I. 
and  a  common  neutral  terminal  12  which  is  con¬ 
nected  to  the  positive  terminal  IS  of  the  direct- 
current  source  4.  The  direct-current  source  is  a 
shunt  excited  direct-current  generator  14.  A 
stabilizing  inductance  15  may  be  connected  in 
series  therewith  for  maintaining  approximate¬ 
ly  constant  current  flow  from  the  generator  in¬ 
dependently  of  the  changes  In  the  circuit  rela¬ 
tions  of  the  translating  apparatus. 

The  mercury  arc  rectifiers  I  and  S  comprise 
evacuated  envelopes  II  and  IT,  respectively,  hav¬ 
ing  anodes  II  and  It,  respectively,  and  mercury 
cathodes  21  and  21,  respectively.  The  anodes 
II  and  II  are  connected  to  the  terminals  II  and 
II,  respectively,  of  the  transformer  windings  5 
and  8. 

The  connection  between  the  negative  terminal 
21  of  the  direct-current  generator  14  and  the 
cathodes  21  and  21  of  the  two  mercury-arc  recti¬ 
fiers  is  accomplished  hy  means  of  the  rotating 


switching  device  9  which  comprises  three  annu¬ 
lar  contact  members  24,  25  and  28  mounted  upon 
a  shaft  27  driven  by  a  synchronous  motor  28. 
The  motor  28  Is  supplied  from  the  alternating - 
&  current  system  I  and  may  be  excited  by  a  two- 
phase  exciting  winding  29  for  controlling  the 
phase  relation  of  the  shaft  27  with  respect  to  the 
alternations  of  the  alternating-current  system  I. 

One  contact  member  25  is  a  slip  ring  which 
lu  engages  a  brush  31  leading  to  the  negative  ter¬ 
minal  23  of  the  direct-current  generator.  The 
other  two  contact  members  24  and  26  have  con¬ 
ducting  segments  extending  over  approximately 
only  half  of  their  peripheries  and  engage  brushes 
10  32  and  33,  respectively,  leading  to  the  mercury 
cathodes  20  and  21,  respectively,  of  the  rectifiers. 
The  conducting  portions  of  the  peripheries  of 
the  contact  members  24  and  26  are  offset  ap¬ 
proximately  180  degrees  and  are  connected,  by 
£0  means  of  conductors  34,  to  the  contact  member 
or  slip-ring  25  leading  to  the  negative  terminal 
23  of  the  direct-current  generator. 

When  the  shaft  27  makes  a  full  rotation,  the 
negative  terminal  of  the  direct-current  source  Is 
connected,  during  one-half  of  the  rotation,  to 
the  mercury-arc  rectifier  7  leading  to  the  pr,r1 
terminal  II  of  the  transformer  winding  5.  Dur¬ 
ing  the  second  half  of  the  rotation,  the  negative 
terminal  of  the  direct-current  source  is  connect- 
30  ed  to  the  mercury-arc  rectifier  8  leading  to  the 
end  terminal  1 1  of  the  second  transformer  wlnd- 
infi  6.  During  the  Intermediate  periods  of  transi¬ 
tion.  the  brushes  32  and  33  make  and  break  con¬ 
tact  with  the  conducting  portions  of  their  associ- 
ated  contact  members  24  and  26,  respectively,  and 
provide  a  momentary  closed-circuit  connection 
between  the  negative  terminal  23  of  the  direct- 
current  generator  14  and  the  mercury  cathodes 
21  and  21  of  both  mercury-arc  rectifiers  7  and  8. 
40  Each  mercury-arc  rectifier  Is  provided  with  a 
keep-alive  circuit  35  for  maintAtniwy  the  mer¬ 
cury  electrodes  in  an  electron-emitting  state  dur¬ 
ing  the  entire  operation  of  the  translating  appa¬ 
ratus. 

4o  In  the  operation  of  the  apparatus  Illustrated 
in  Fig.  1,  the  phase  position  of  the  shaft  27  with 
respect  to  the  alternations  of  the  alternating- 
current  system  I  is  such  that  the  negative  ter¬ 
minal  of  the  direct-current  source  is  connected 
r>0  to  the  mercury  cathode  of  one  or  the  other  of 
the  rectifiers  during  the  period  when  the  alter¬ 
nating-current  voltage  of  the  system  impresses, 
upon  the  anode  of  the  rectifier  In  question,  a  po¬ 
tential  tending  to  send  therethrough  a  current 
:>.*»  which  is  in  opposite  direction  to  that  which  is 
sent  from  the  direct-current  source.  In  order 
to  obtain  a  flow  of  power  from  the  direct-current 
source  into  the  alternating-current  system,  the 
electromotive  force  tending  to  send  the  direct 
oo  current  must,  of  course,  be  larger  than  the  elec¬ 
tromotive  force  impressed  by  the  alternating- 
current  system,  tending  to  send  a  reversed  current 
through  the  rectifier. 

The  operation  of  the  translating  device  will  be 
Co  best  understood  by  considering  the  sequence  of 
the  switching  operations  in  connection  with  the 
curves  Illustrated  in  Fig.  2.  Curve  41  represents 
the  voltage  applied  by  the  alternating-current 
system  I  across  the  terminals  II  II  of  the 
;o  transformer  windings  5  and  6  as  a  function  of 
the  time.  Curve  42  represents  the  voltage  across 
the  transformer  winding  5  between  the  terminals 
II  and  12.  Curve  41  represents  the  voltage  of  the 
transformer  winding  8  between  the  terminals  II 
73  and  12  as  a  function  of  the  time.  Curve  44  rep- 
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resents  the  voltage  which  is  Impressed  by  the 
alternating-current  system  i  between  the  termi¬ 
nals  13  and  23  respectively  of  the  direct-current 
source,  as  a  result  of  the  operation  of  the  switch¬ 
ing  device  9,  neglecting  the  voltage-drops  in  the 
rectifiers. 

Assuming  the  shaft  member  27  to  be  in  the 
position  illustrated  in  Fig.  1  and  rotating  coun¬ 
terclockwise,  the  brush  32  is  in  contact  with  the 
conducting  portion  of  the  contact  member  24, 
and  the  brush  33  is  in  contact  with  the  non¬ 
conducting  portion  of  the  contact  member  26. 
This  position  corresponds  to  the  period  during 
which  the  circuit  leading  through  the  rectifier 
7  is  closed  and  that  through  the  rectifier  8  is 
open,  and  extends  in  Fig.  2  until  the  time-point 
indicated  by  the  dotted  line  45. 

A  direct  current  flows  from  the  positive  termi¬ 
nal  13  of  the  direct-current  generator  to  the 
common  terminal  12  and  there  divides  into  two 
portions,  one  portion  flowing  directly  through 
the  transformer  winding  5,  and  the  other  por¬ 
tion  flowing  through  the  second  transformer 
winding  6  and  the  load  devices  3  in  the  direction 
of  the  arrows  46,  to  the  end  terminal  (0  leading 
to  the  anode  18  of  the  rectifier  7  and  thence 
through  brush  32,  conductor  34  and  contact 
member  or  slip-ring  25  to  the  negative  terminal 
23  of  the  generator. 

During  this  period,  the  alternating-current 
system  impresses  upon  the  transformer  windings 
the  voltages  indicated  in  the  curves  42  and  43, 
Fig.  2.  The  voltage  impressed  upon  the  trans¬ 
former  winding  5  is  opposed  to  the  electromotive 
force  sending  the  direct  current  therethrough 
and  tends  to  send  a  reversed  current  through 
the  conducting  rectifiers  7,  1.  e.,  it  opposes  the 
flow  of  current  therethrough.  The  voltage  im¬ 
pressed  upon  the  transformer  winding  6  leading 
to  the  non-conducting  rectifier  8  is  so  directed 
that,  but  for  the  open  connection  at  the  contact 
member  26,  a  current  would  be  forced  through 
the  rectifier  in  the  direction  from  the  anode  to 
the  cathode,  i.  e.,  in  the  direction  of  the  current 
flow  from  the  direct-current  generator  14. 

In  the  course  of  rotation  of  the  shaft  27  of  the 
switching  device,  the  brush  32  leading  from  the 
conducting  rectifier  7  reaches  the  portion  of  the 
contact  member  24  at  which  the  connection  of 
the  negative  terminal  23  of  the  generator  is  in¬ 
terrupted.  and  the  brush  33  of  the  non-conduct¬ 
ing  rectifier  8  reaches  the  conducting  portion  of 
the  contact  member  26  and  establishes  a  circuit 
connection  to  the  negative  terminal  23  of  the 
generator.  This  moment  corresponds  to  the  time 
point  Indicated  in  Fig.  2  by  the  dotted  line  45. 

For  a  short  period,  while  the  conductive  con¬ 
nections  between  the  brushes  32  and  33  and  the 
conductive  portions  of.  the  respective  contact 
members  24  and  26  exist  simultaneously,  a  closed 
circuit  is  established  between  negative  terminal 
23  of  the  generator  and  the  mercury  cathodes 
26  and  21,  permitting  the  direct  current  to  flow 
through  either  of  the  rectifiers.  However,  It  will 
be  noted,  from  Fig.  2,  that  the  dotted  line  45  does 
not  exactly  coincide  with  the  node  points  of  the 
voltages,  but  it  passes  through  the  curves  at 
points  slightly  before  the  first  node  is  reached, 
indicating  that  the  transition  point  occurs  slight¬ 
ly  before  the  alternating-current  voltage  reaches 
zero. 

By  reason  of  the  voltages  Induced  in  the  trans¬ 
former  windings  5  and  6  by  the  alternating-cur¬ 
rent  system  I,  there  exists,  therefore,  an  elec¬ 
tromotive  force  tending  to  reduce  the  current 


through  the  rectifier  7  and  to  initiate  and  aid 
the  flow  of  current,  through  the  rectifier  8.  I 
term  this  action  the  “commutating  action”  since 
it  is  analogous  to  a  similar  action  obtained  in  the 
5  commutation  of  dynamo-electric  machines  uti¬ 
lizing  an  auxiliary  electromotive  force  for  com¬ 
mutating  the  current. 

The  commutating  action  of  the  voltage  im¬ 
pressed  by  the  alternating-current  system  thus 
10  co-operates  closely  with  the  switching  device  9 
and  diverts  the  current  from  the  rectifier  7, 
which  had  been  conducting  the  current  during 
the  last  half-period,  to  the  rectifier  8  of  which 
the  circuit  connections  have  just  been  estab- 
15  lishcd.  The  current  in  the  former  rectifier  7  is 
thus  sparklessly  interrupted  when  the  brush  32 
leaves  contact  with  the  conducting  portion  of  the 
contact  member  24.  It  is  important,  however, 
that  the  contact  between  the  brush  32  and  the 
20  conducting  portion  of  the  contact  member  24 
shall  be  entirely  Interrupted  while  the  commu¬ 
tating  action  of  the  voltage  of  the  alternating 
line  1  still  persists,  that  is,  before  the  voltage 
curves  42  and  43  pass  through  zero.  This  is 
o-  accomplished  by  the  proper  choice  of  the  width 
of  the  brushes  32  and  33  and  the  length  of  the 
conducting  peripheral  portions  of  the  contact 
members  24  and  26. 

■  The  cycle  Just  described  is  then  repeated  with . 
the  current  flowing  from  the  positive  terminal 
13  of  the  generator  14  to  the  common  terminal 
12,  there  dividing  into  one  portion  flowing  di¬ 
rectly  through  the  transformer  winding  6  and 
another  portion  flowing  through  the  transformer 
"5  winding  5  and  the  load  devices  3,  in  the  direction 
indicated  by  the  arrows  47,  to  the  end  terminal 
1 1  and  thence  through  the  rectifier  8  to  the  nega¬ 
tive  terminal  23  of  the  direct-current  generator. 

I  am  thus  able  to  supply  the  altemating-cur- 
40  rent  line  from  the  direct-current  source  by  means 
of  the  two  mercury-arc  rectifiers  and  a  rather 
simple  and  inexpensive  switching  equipment. 
The  switching  equipment  which  is  used  to  per¬ 
form  the  operations  described  hereinbefore  is 
45  not  confined  to  the  particular  form  illustrated  in 
the  drawings. 

The  translating  device  illustrated  in  Fig.  1 
could  not  operate  sparklessly  without  the  assist¬ 
ance  derived  from  the  alternating-current  volt- 
50  age  of  the  supply  system  I  which  commutates  the 
currents  from  one  of  the  rectifiers  to  the  other, 
and  such  commutating  operation  is  absolutely 
essential  for  the  success  of  the  translating  appa¬ 
ratus,  since  there  would  not  otherwise  exist  a 
55  tendency  for  the  current  to  divert  its  path  of 
flow  from  one  of  the  rectifiers  to  the  other. 

The  apparatus  illustrated  in  Fig.  1  may  also 
be  employed  as  a  rectifier  supplying  a  direct- 
current  load  from  an  alternating-current  source. 
(jq  By  proper  arrangement  of  the  phase  relation  of 
the  shaft  27,  the  direct-current  voltage  which  is 
derived  from  the  alternating-current  system  may 
be  reduced  to  any  desired  value  without  the  use 
of  transformers.  For  instance,  by  so  arranging 
G5  the  phase  relation  of  the  shaft  27  that  the  direct- 
current  load  which  is  derived  from  the  ter¬ 
minals  13  and  23  is  alternately  connected  to  the 
rectifiers  during  the  periods  indicated'  in  Fig.  2 
by  the  lines  49  and  58,  i.  e.,  by  causing  the  recti - 
70  fler  to  be  connected  to  the  load  at  such  times  that 
it  can  carry  current  from  the  alternating-cur¬ 
rent  system  I,  during  only  a  part  of  its  half¬ 
cycle,  the  average  voltage  across  the  direct-cur¬ 
rent  load  may  be  proportionally  reduced. 

7ft  In  Fig.  3  is  shown  an  embodiment  of  my  In- 
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vention  comprising  certain  of  tne  dements  shown 
in  Fig.  1  and  having  additional  means  for  effect¬ 
ing  the  commutation  of  the  current  from  one 
rectifier  to  another  independently  of  the  com¬ 
mutating  action  of  the  load  circuit.  The  switch-  5 
ing  device  9  is  driven  by  a  direct-current  motor 
51  which  is  supplied  from  the  direct-current  gen¬ 
erator  14.  Such  an  organization  is  capable  of 
operation  at  any  desired  frequency,  even  though 
the  frequency-determining  alternator  2  is  omit-  10 
ted.  the  frequency  of  the  generated  alternating 
current  being  then  dependent  only  upon  the 
speed  at  which  the  switching  means  are  oper¬ 
ated,  that  is  upon  the  speed  of  the  driving  motor 
51.  15 

I  accomplish  such  operation  by  providing  a 
commutating  condenser  52  which  is  connected 
between  the  end  terminals  1 0  and  i  f  of  the  trans¬ 
former  windings  and  5  and  6.  As  the  circuit 
through  the  left-hand  rectifier  T  is  closed  by  20 
means  of  the  contact  member  24  of  the  switch¬ 
ing  device  9,  the  condenser  52  is  charged  to  a 
potential  which  is  oppositely  directed  to  the  po¬ 
tential  of  the  direct-current  source.  When  the 
switching  mechanism  reaches  the  position  of  25 
transition,  connecting  both  mercury  cathodes  to 
the  negative  terminal  23  of  the  direct-current 
generator,  the  circuit  including  the  condenser  52 
and  the  two  rectifiers  T  and  8  provides  a  closed 
path  for  the  condenser  to  discharge  in  the  di-  30 
rectlon  from  the  anode  1 9  to  the  mercury  cathode 
2f  in  the  rectifier  8,  and  thence  through  the 
rectifier  7,  in  a  direction  opposite  to  the  previous 
current-flow  therethrough,  to  the  end  terminal 
10  on  the  other  plate  of  the  condenser.  35 

The  discharge  of  the  condenser  52  is  thus  of 
assistance  to  the  flow  of  current  through  the 
mercury-arc  rectifier  8.  but  opposes  the  flow  of 
current  through  the  other  rectifies  .7  and  is  in¬ 
strumental  in  diverting  the  current,  which  is  40 
supplied  by  the  generator  14,  from  the  mercury 
arc  rectifier  7  to  the  mercury-arc  rectifier  8.  The 
action  just  described  permits  a  sparkless  separa¬ 
tion  of  the  brash  82  and  the  conducting  segment 
of  the  switching  member  24.  46 

In  the  modification  shown  in  Fig.  4,  the  con¬ 
trol  of  the  current-flow  through  the  rectifiers  7 
and  8.  respectively,  is  effected  by  utilizing  the 
properties  of  mercury-arc  rectifiers  which  are 
not  separately  excited  to  become  non-conductive  60 
after  the  current  therethrough  has  been  reduced 
to  zero  or  to  a  low  value.  To  this  end.  I  provide, 
for  each  rectifier,  a  starting  electrode  58  which  is 
actuated  by  means  of  an  ignition  transformer 
55  having  a  secondary  winding  connected  be¬ 
tween  the  ignition  electrode  53  and  the  mercury 
cathode  of  the  rectifier  and  having  a  primary 
winding  which  is  connected  to  a  source  58  of 
pulsating  direct  current  through  a  distributor  57. 

The  distributor  57  comprises  a  plurality  of  an-  00 
nularly  disposed  contact  members  58  which  are 
alternately  connected  to  two  bus  conductors  55 
and  88,  respectively,  which  are  connected  by 
means  of  conductors  82  and  83  to  proper  ter-  w 
minals  of  the  primary  windings  of  the  ignition 
transformers,  the  other  terminals  of  the  ignition 
transformers  being  connected  to  a  common  con¬ 
ductor  84  leading  to  one  terminal  of  a  battery  85 
constiuting  the  source  of  supply  of  the  pulsating  70 
direct  current. 

The  other  terminal  of  the  battery  85  is  con¬ 
nected,  through  an  interrupter  88  and  a  brush 
87,  to  a  distributor  arm  88  which  is  rotated  by  a 
motor  not  shown  in  the  drawings.  The  distzibu-  74 


tor  arm  69  alternately  makes  contact  with  the 
several  contact  members  58  leading-  to  the  re¬ 
spective  ignition  transformers  55  and  alternately 
starts  the  mercury  arc  rectifiers  7  and  8.  The 
interrupter  66  consists  of  a  pair  of  quick-break 
contacts  71  shunted  by  condenser  72.  One  of 
the  contacts  71  is  mounted  upon  a  flexible  arm 
73  which  is  biased  to  an  open  position  by  a  spring 
74.  A  toothed  cam  75  is  rotated  at  a  high  speed 
and  closes  and  releases  the  quick-break  contacts 
7 1  at  a  high  rate. 

The  alternate  closing  and  opening  of  the  quick- 
break  contacts  71  sends  a  pulsating  direct  cur¬ 
rent  through  the  primary  winding  of  the  one  or 
the  other  of  the  ignition  transformers  55  during 
the  short  Interval  of  the  engagement  of  the  dis¬ 
tributer  arm  69  with  a  contact  member  58.  The 
pulsating  direct  current  induces  a  high  potential 
in  the  secondary  winding  of  the  ignition  trans¬ 
formers  and  impresses  upon  the  starting  elec¬ 
trode  53  a  high  unidirectional  potential  with  re¬ 
spect  to  the  mercury  electrode  causing  a  dis¬ 
charge  therebetween.  The  asymmetric  or  uni¬ 
directional  quality  of  the  induced  potential  re¬ 
sults  from  the  quick  interruption  and  the  rela¬ 
tively  slow  establishment  and  building  up  of  the 
current  in  the  circuit  including  the  interrupter 
66. 

The  mercury  rectifiers  7  and  8  are  connected 
to  the  end  terminals  16  and  i  I  of  the  two  trans¬ 
former  windings  5  and  6  in  the  same  manner  as 
shown  In  Fig.  3,  the  transformer  windings  being 
shunted  by  the  commutating  condenser  52.  An 
alternating-current  load,  such  as  an  Induction 
furnace  76  and  comprising  a  serially  connected 
condenser  77,  is  supplied  through  the  line  con¬ 
ductors  I,  which  are  connected  across  the  end 
terminals  10  and  i  I  of  the  transformer  windings 
5  and  6.  The  direct-current  generator  14  is  con¬ 
nected  with  its  positive  terminal  13  connected 
to  a  middle  terminal  12  of  the  transformer  wind¬ 
ings  5  and  6,  and  with  its  negative  terminal  23 
connected  through  the  stabilizing  Inductance  15 
to  an  intermediate  point  78  of  a  conductor  79 
connecting  the  mercury  electrodes  28  and  21  of 
the  respective  rectifiers  7  and  8. 

The  operation  of  the  apparatus  illustrated  in 
Fig.  4  is  very  similar  to  that  shown  in  Fig.  3, 
except  that  the  control  of  the  current  flow 
through  the  rectifiers  is  effected  by  the  opera¬ 
tion  of  the  starting  electrodes  53.  Assuming  that 
a  current  is  flowing  from  the  positive  terminal  13 
of  the  direct-current  source,  dividing  at  the  mid 
die  transformer  terminal  12  into  two  portions, 
one  portion  flowing  directly  through  the  trans¬ 
former  winding  5,  and  the  other  portion  flowing 
through  the  transformer  winding  8  and  the  load 
circuit  I  to  the  end  terminal  18,  the  current  then 
flows  through  the  rectifier  7  and  the  conductor 
79  to  the  negative  terminal  23  of  the  direct-cur- 
rent  generator  14.  The  distributing  arm  69  is 
in  the  position  shown  in  the  drawings.  The  com¬ 
mutating  condenser  52  is  charged  to  a  potential 
corresponding  to  the  direction  of  flow  of  current 
into  the  load,  that  is.  opposite  to  the  voltage  im¬ 
pressed  thereon  by  the  direct-current  source  14. 

Ih  the  course  of  rotation,  the  distributing  con¬ 
tact  arm  68  energizes  the  Ignition  transformer  of 
the  formerly  rum-conducting  rectifier  8.  causing 
a  discharge  between  the  starting  electrode  58  and 
the  mercury  cathode  21.  The  rectifier  8  there¬ 
upon  becomes  conducting  and  the  current  from 
the  direct-current  generator  18  is  diverted  there¬ 
to  by  the  crnnwintatiTig  action  of  the  discharge 
current  of  the  ^nw»mtT«m«ng  §2,  the 
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current  through  the  rectifier  T  being  simultane¬ 
ously  reduced  to  zero.  The  mercury-arc  rectifier 
7  thereupon  becomes  non-conducting  and  the 
circuit  therethrough  is  interrupted,  while  the  cur¬ 
rent  now  flows  through  the  transformer  winding 
in  the  opposite  direction.  This  cycle  repeats  it¬ 
self  alternately  in  accordance  with  the  operation 
of  the  Ignition  device.  By  regulating  the  speed 
of  the  distributor  57,  the  frequency  of  the  gen¬ 
erated  alternating  currents  may  be  controlled. 

In  Fig.  5  is  shown  an  organization  for  deriving 
polyphase  currents  from  a  direct-current  source, 
which  comprises  three  rectifiers  81,  82  and  83, 
connected  to  three  end-terminals  84,  85  and  86. 
respectively,  of  the  three-phase  transformer 
windings  87,  88  and  89  leading  to  a  common  ter¬ 
minal  90.  A  source  of  direct  current,  such  as 
the  generator  14,  has  its  positive  terminal  13  con¬ 
nected  to  the  common  terminal  90  of  the  trans¬ 
former  windings,  and  its  negative  terminal  23 
connected  to  a  switching  device  91  and  thence 
successively  to  the  several  mercury  electrodes  92, 
93  and  94  of  the  rectifiers  81,  82  and  83,  respec¬ 
tively. 

The  switching  device  91  comprises  a  shaft  96 
having  mounted  thereon  four  contact  members 
97,  98,  99  and  100  which  are  provided  with  con¬ 
ducting  segments  co-operating  with  brushes  102, 
103,  104  and  105  leading  to  the  negative  terminal 
23  of  the  direct-current  source  and  to  the  respec¬ 
tive  mercury  electrodes.  The  conducting  segment 
of  the  contact  member  97  co-operating  with  the 
brush  leading  to  the  negative  terminal  of  the  di¬ 
rect-current  generator  covers  the  entire  periph¬ 
ery  of  the  contact  member,  while  the  conduct¬ 
ing  segments  of  the  contact  members  98,  99  and 
1 00,  cover  only  120  degrees  of  the  periphery  and 
are  displaced  against  each  other  by  a  like  angle. 

During  a  full  rotation  of  the  shaft  96  the  neg¬ 
ative  terminal  of  the  direct-current  source  Is  thus 
successively  connected  to  the  mercury  electrodes 
92.  93  and  94  of  the  respective  rectifiers.  There 
are  intermediate  periods  of  transition  during 
which  the  conductive  connections  between  the 
brushes  of  two  contact  segments  overlap  and 
cause  a  momentary  closed  connection  between 
two  successively  arranged  mercury  electrodes  and 
the  negative  terminal  23  of  the  direct-current 
generator  14. 

A  polyphase  line  106  is  connected  across  the 
end  terminals  84,  85  and  86  of  the  transformer 
windings  87,  88  and  89  and  may  be  connected 
to  a  load  device  107  and  a  generating  device  108. 
Commutating  condensers  109,  110  and  112  are 
connected  across  the  end  terminals  of  the  trans¬ 
former  windings.  The  shaft  96  of  the  switching 
device  91  is  driven  by  a  synchronous  motor  113 
which  is  provided  with  a  polyphase  exciting  wind¬ 
ing  for  adjusting  the  phase  relation  of  the  shaft 
96  with  respect  to  the  alternations  of  the  poly¬ 
phase  system  106. 

The  operation  of  the  system  for  supplying  poly¬ 
phase  currents,  illustrated  in  Fig.  5,  is  analogous 
to  that  of  the  single-phase  system  illustrated  in 
Figs.  1,  3  and  4.  The  currents  are  successively 
directed  to  the  several  mercury-arc  rectifiers, 
either  by  the  action  of  the  commutating  con¬ 
densers  109,  110  and  112  or  by  the  action  of  the 
impressed  voltage  of  the  polyphase  system  106, 
where  the  system  has  means  independent  of  the 
operation  of  the  device  for  maintaining  a  poly¬ 
phase  potential  of  predetermined  frequency. 

In  the  modification  illustrated  in  Fig.  6,  the 
flow  of  current  through  a  double-waye  mercury 
rectifier  Is  controlled  by  means  of  grids  disposed 


in  the  space-current  paths  of  the  rectifier.  The 
two  anodes  115  and  1 16  of  the  rectifier  are  con¬ 
nected  to  the  two  end  terminals  16  and  II  of  a 
transformer  having  two  windings  5  and  6  pro- 
5  vided  with  a  common  middle  terminal  12  leading 
to  a  positive  terminal  13  of  the  direct-current 
generator  14.  The  mercury  electrode  117  of  the 
rectifier  is  permanently  connected  to  the  nega¬ 
tive  terminal  23  of  the  direct-current  generator 
to  14  through  a  stabilizing  inductance  15. 

Two  grids  1 18  and  1 1 9  are  provided  in  the  two 
rectifier  paths  leading  between  the  mercury 
cathode  1 17  and  the  two  anodes  1 15  and  116,  for 
so  controlling  the  rectifying  action  and  conduc¬ 
ts  tlvity  of  the  paths  as  to  utilize  the  direct  current 
flowing  from  the  direct-current  generator  14  to 
supply  power  to  the  alternating-current  line  I 
which  is  connected  across  the  two  end  terminals 
16  and  II  of  the  transformer  windings  5  and  6. 
•20  The  construction  of  the  grids  and  the  charac¬ 
teristic  phenomena  of  the  control  of  currents  in 
mercury-arc  rectifiers  are  described  and  claimed 
in  my  Letters  Patent  1,731,687,  filed  October  15, 
1923.  and  dated  October  15,  1929,  and  the  Let- 
23  ters  Patent  1,856,087  of  V.  K.  Zworykin  and  D. 
Ulrey,  filed  September  28,  1923,  and  dated  May 
3,  1932,  both  assigned  to  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company. 

As  pointed  out  in  the  above-named  applica- 
r,o  tions,  the  mere  application,  to  a  grid  disposed  in 
the  path  of  the  current  flow,  of  a  potential  op¬ 
posing  the  flow  of  current  therethrough,  is  fre¬ 
quently  insufficient  to  stop  a  flow  of  current 
through  a  mercury-arc  rectifier  path  through 
33  which  a  current  has  been  initiated  previously  to 
the  application  of  such  potential.  It  is  essential, 
for  the  successful  operation  of  a  grid  controlled 
mercury-arc  path,  that  the  current  therethrough 
be  first  redr  id  to  zero  before  its  conductivity 
40  can  be  reduced  by  the  application  of  a  current- 
blocking  potential  to  the  grid.  In  this  respect, 
the  conditions  are  very  similar  to  those  met  in 
the  arrangements  shown  and  described  in  Figs. 
1  to  5  when  it  was  required  that  the  current 
45  through  the  rectifier  be  reduced  to  zero  before 
the  operation  of  the  switching  devices,  in  order 
to  prevent  arcing  of  the  latter. 

In  the  organization  illustrated  in  Fig.  6,  the 
potentials  of  the  grids  are  controlled  by  a  switch  - 
50  ing  device  I2f  having  five  annular ly-shaped  con¬ 
tact  members,  two  contact  members  122  and  123 
for  providing  a  connection  to  the  anodes  1 15  and 
116,  respectively,  two  contact  members  124  and 
125  for  providing  connections  to  the  grids  118 
55  and  1 19,  respectively,  and  the  fifth  contact  mem¬ 
ber  126  for  providing  a  connection  to  the  mer¬ 
cury  cathode  117  of  the  rectifier.  The  contact 
members  122,  123  and  126,  leading  to  the  anodes 
and  to  the  cathode,  respectively,  have  their  en- 
co  tire  periphery  covered  by  conducting  members  or 
slip-rings  127,  128  and  129,  co-operating  with 
brushes  130.  The  contact  members  124  and  125, 
leading  to  the  two  grids,  are  each  provided  with 
a  large  conducting  segment  132  covering  almost 
C5  the  entire  periphery  and  a  short  conducting  seg¬ 
ment  133  which  is  insulated  from  the  large  con¬ 
ducting  segment  1 32  and  covers  only  a  short  por¬ 
tion  of  the  periphery.  Brushes  135  co-operate 
with  the  contact  members  124  and  125  and  are 
70  connected,  through  biasing  batteries  136  and  cur¬ 
rent-limiting  resistors  137,  to  the  grids  1 18  and 
119,  respectively. 

The  slip-ring  129  of  the  contact  member  126 
leading  from  the  mercury  cathode  117  is  con- 
75  nected  through  conductors  138  to  the  large  con- 
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ducting  segments  upon  the  contact  members  124 
and  125  leading  to  the  grids.  The  slip  zings  127 
and  128  leading  from  the  anode  members  115 
and  116,  respectively,  are  connected  by  means  of 
conductors  139  to  the  short  conducting  segments  s 
133  of  the  contact  members  124  and  125  leading 
to  the  grids.  The  biasing  batteries  136  are  so 
arranged  that  a  negative  potential  is  impressed 
upon  the  grids  whenever  the  brushes  135  are  in 
contact  with  the  large  conducting  segments  132  10 
of  the  contact  members  124  and  125,  respectively. 

The  positions  of  the  short  conducting  segments 
133  upon  the  two  grid-control  contact  members 
124  and  125  are  displaced  180  degrees  with  re¬ 
spect  to  each  other  so  that  a  contact  is  estab-  js 
lished  between  the  brush  and  the  corresponding 
short  segments  during  opposite  half  rotations 
of  the  shaft  120,  thereby  effecting  a  connection 
between  the  grid  and  the  anode  of  the  one  or  the 
other  rectifier  arm.  The  commutating  condenser  20 
52  is  connected  between  the  end  terminals  10  and 
1 1  of  the  transformer  windings  in  the  same  man¬ 
ner  as  in  the  organizations  illustrated  in  Figs. 

3  and  4.  A  synchronous  motor  28,  supplied  from 
the  load  conductors  i  and  provided  with  a  poly-  2s 
phase  exciter  winding,  drives  the  shaft  of  the 
switching  device  121. 

The  operation  of  the  system  shown  in  Fig.  6 
is  analogous  to  the  operation  previously  de¬ 
scribed.  With  the  position  of  the  shaft  as  Ulus-  30 
trated  in  the  drawings,  the  current  flows  from  the 
positive  terminal  13  of  the  direct-current  source 
to  the  neutral  terminal  12  of  the  transformer 
windings,  there  dividing  into  two  portions,  one 
portion  flowing  directly  through  the  transformer  35 
winding  5  to  the  end  terminal  10,  and  the  other 
portion  flowing  through  the  transformer  wind¬ 
ing  6  and  the  load  device  3  to  the  end  terminal 
10.  and  thence  through  the  anode  1 15  and  past 
the  grid  1 18  to  the  cathode  i  17  and  through  the  40 
stabilizing  inductance  15  to  the  negative  ter¬ 
minal  23  of  the  direct-current  generator  14.  : 

Both  of  the  grids  118  and  119  are  charged 
negatively  with  respect  to  the  cathode  1 17,  since 
the  brushes  135  are  in  contact  with  the  longer  45 
conducting  segments  132  of  the  grid-control  con¬ 
tact  members  124  and  125  which  lead  through 
the  conductors  1 38  to  the  cathode  1 1 7.  However, 
only  the  blocking  action  of  the  negatively  charged 
grid  119  which  is  disposed  in  the  non-conducting  co 
path  is  effective  to  prevent  the  flow  of  current 
The  negatively  charged  grid  118,  which  is  dis¬ 
posed  in  the  conducting  arm  of  the  rectifier,  is 
of  almost  no  effect  whatsoever  upon  the  current- 
flow  conditions  therein.  65 

In  the  course  of  rotation  of  the  shaft  126,  the 
brush  135  leading  to  the  grid  1 19  of  the  formerly 
non-conducting  arm  of  the  rectifier  comes  into 
contact  with  the  short  conducting  segment  133 
of  the  contact  member  125,  momentarily  remov-  go 
ing  the  blocking  effect  of  the  negtaive  charge 
upon  the  grid  and  facilitating  a  flow  of  current 
between  the  anode  116  and  the  cathode  117. 
The  commutating  condenser  52  which  has  been 
previously  charged  to  a  potential  tending  to  send  65 
a  reversed  current  through  the  conducting  arm 
towards  the  anode  1 15  of  the  rectifier,  discharges 
and  diverts  the  currents  flowing  through  the 
anode  115  to  the  anode  1 16,  whereupon  the  block¬ 
ing  effect  of  the  negative  charge  upon  the  grid  70 
1 18  becomes  fully  effective  and  the  rectifier  arm 
leading  to  the  anode  115  becomes  in  turn  non- 
conductive.  This  condition  lasts  until  the  short 
conducting  segment  131  of  the  grid  control  mem¬ 
ber  124  comes  into  contact  with  the  brush  135  75 


leading  from  the  grid  1 18,  making  that  arm  of 
the  rectifier  conductive  again. 

By  the  combined  effect  of  the  grid  control  and 
the  directing  action  of  the  commutating  con¬ 
denser  52,  the  system  illustrated  in  Fig.  6  will 
produce  the  same  conditions  as  obtained  in  the  sys¬ 
tem  Illustrated  in  Fig.  3.  Instead  of  employing 
the  commutating  condenser,  the  same  directing 
effect  may  be  obtained  by  the  proper  choice  of 
the  phase  relation  between  the  rotating  shaft  of 
the  switching  device  121  and  the  alternations  of 
the  alternating-current  system  1 ,  where  such  sys¬ 
tem  is  provided  with  independent  means  for 
maintaining  a  definite  frequency. 

In  Fig.  7  is  shown  a  modification  which  is 
similar  to  that  illustrated  in  Fig.  6  except  that 
it  is  provided  with  a  master  oscillator  for  con¬ 
trolling  the  potential  of  the  grids  118  and  119. 
The  mercury  cathode  117  is  connected  through 
a  biasing  battery  141  to  a  common  terminal  142 
of  two  secondary  transformer  windings  143  and 
144  leading  through  current  limiting  resistors 
137  to  the  grids  118  and  119  respectively.  The 
secondary  windings  143  and  144  of  the  grid  con¬ 
trol  transfomer  co-operate  with  a  primary  trans¬ 
former  winding  145  which  is  Included  in  an  os¬ 
cillating  circuit  with  a  condenser  146.  A  three- 
electrode  tube  147  is  connected  in  a  circuit  in¬ 
cluding  a  source  of  electromotive  force,  such  as 
a  battery  148,  across  the  condenser  146.  The 
grid  149  of  the  three-electrode  tube  147  is  con¬ 
nected,  through  a  feed-back  coil  150,  to  the  fila¬ 
ment  and  serves  to  produce  sustained  oscilla¬ 
tions  in  the  circuit  including  the  transformer 
winding  (45  and  the  condenser  146. 

The  system  illustrated  in  Fig.  7  is  particularly 
well  adapted  for  producing  high-frequency  cur¬ 
rents  such  as  are  utilized  in  radio  applications 
or  for  certain  Industrial  purposes  such  as  induc¬ 
tion  furnaces.  I  have  illustrated  an  induction 
furnace  comprising  a  crucible  151  surrounded 
by  an  Inducing  coil  152  which  is  connected  in 
series  with  a  condenser  153  across  the  terminals 
18  and  II  of  the  transformer  windings  5  and  6. 

To  illustrate  the  operation  of  the  system  shown 
in  Fig.  7,  I  have  reproduced,  in  Fig.  8,  oscillo¬ 
graphic  records  obtained  during  the  operation 
thereof.  Curve  154  shows  the  voltage  across  the 
rectifier  arm  1 15  as  a  function  of  time;  curve  155 
shows  the  voltage  across  the  rectifier  arm  116 
as  a  function  of  time;  curve  1 56  shows  the  volt¬ 
age  between  the  anodes  1 15  and  1 16  as  a  func¬ 
tion  of  time;  curve  157  shows  the  current  through 
the  transformer  winding  5  and  curve  158  shows 
the  current  through  the  transformer  winding  6 
as  a  function  of  time;  and  curve  159  shows  the 
voltage  between  the  grid  118  and  the  mercury 
cathode  117  as  a  function  of  time.  In  deter¬ 
mining  the  direction  of  the  voltage  in  the  above 
diagrams,  it  has  been  assumed  that  the  voltage 
in  the  direction  of  the  arrow  160  from  the  mid¬ 
dle  terminal  12  through  the  anode  116,  cathode 
1 17  and  anode  115  back  to  the  neutral  terminal 
12  is  positive.  In  determining  the  direction  of 
flow  of  current,  it  has  been  assumed  that  a  cur¬ 
rent  flowing  in  the  transformer  windings  5  and 
6  and  in  the  direction  from  right  to  left,  that  is 
from  the  end  terminal  1 1  to  the  end  terminal  1 0, 
is  positive. 

As  will  be  seen  from  the  above-described 
curves,  the  voltage  across  the  rectifier  arms  pul¬ 
sates  from  a  low  value,  corresponding  to  the 
voltage  drop  of  the  rectifier  when  the  arm  is  con¬ 
ducting,  to  a  full  value  corresponding  to  the 
open-circuit  conditions.  The  current  in  the 
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transformer  winding  5  leading  to  the  conducting  mercury-arc  paths  are  utilized  to  perform  the 

rectifier  arm  increases  during  the  period  that  the  function  of  the  switch  device  employed  in  Pig. 

arm  is  conducting,  while  the  current  through  the  5.  Through  the  operation  of  the  commutating 
transformer  winding  6  leading  to  the  non-con-  condensers  182,  which  is  analogous  to  that  of  the 
ducting  arm  of  the  rectifier  decreases.  The  volt-  5  commutating  condensers  shown  in  Pigs.  5  and 
age  which  appears  across  the  two  terminals  10  7,  it  is  possible  to  successfully  utilize  the  prin- 

and  1 1  of  the  transformer  windings  5  and  8,  and  ciples  of  grid  control  to  generate  alternating 
which  is  also  voltage  across  the  two  rectifier  an-  currents  of  any  frequency, 
odes  MS  and  MS,  corresponds  to  the  change  in  The  apparatus  shown  in  the  above-described 
flux  attendant  upon  the  increase  in  the  current  10  circuits  may  also  be  used  to  convert  electric 
of  one  transformer  winding  and  the  decrease  of  power  of  one  frequency  to  another.  Kg.  11 
the  current  in  the  other  transformer  winding,  shows  a  modification  of  Kg.  6  by  the  operation 

both  effects  adding  to  each  other  since  the  di-  of  which  this  object  is  accomplished.  In  the 

rection  of  the  currents  are  opposite.  As  seen  apparatus  shown  in  Kg.  11,  the  generator  14  is 
from  the  above  diagrams  the  current  flowing  15  replaced  by  a  system  200  whereby  the  electric 
from  the  direct-current  source  is  divided  into  power  of  the  one  frequency  which  is  converted 
two  approximately  equal  portions  pulsating  into  the  other  frequency  is  provided, 
around  mean  values.  The  sum  of  both  currents  In  the  claims  the  word  “grid”  is  used.  This 
is  approximately  constant  and  corresponds  to  the  word  is  to  be  taken  not  in  its  specific  sense  as 

total  current  flowing  from  the  direct-current  20  applying  to  a  perforated  structure  interposed  be- 
source.  tween  the  anode  and  the  cathode,  as  for  example. 

It  may  thus  be  seen  that  only  approximately  the  elements  111  and  li 8  (Kg.  6),  but  in  its 
half  of  the  current  flowing  from  the  direct-  general  sense  as  signifying  a  control  electrode 
generator  14  flows  into  the  alternating-current  of  any  type,  as,  for  example,  the  electrode  53 
load  circuit.  The  energy  corresponding  to  the  25  (Fig.  4) . 

other  half  of  the  direct-current  flow  is  utilized  “  My  invention  is  based  on  a  recognition  of  the 
in  raising  the  potential  across  the  load  circuit  to  basic  principles  governing  the  operation  of  mer- 
approximately  twice  the  potential  of  the  direct-  cury  arcs  and  the  control  of  currents  flowing 
current  generator,  by  a  transformer  action  in  the  therethrough,  and  is  not  limited  to  the  precise 
windings  5  and  6.  It  is  to  this  end  that  the  30  details,  arrangements  and  methods  which  are  de¬ 
windings  5  and  6  are  preferably  arranged  in  in-  scribed  in  the  specification.  Those  skilled  in  the 
ductive  relation  to  each  other  although  my  sys-  art  will  readily  recognize  that  my  invention  may 
tern  would  also  operate  with  two  separate  trans-  be  practically  embodied  in  many  other  ways 
formers  or  coils.  without  departing  from  the  spirit  thereof  and  I 

In  Kg.  9  is  shown  a  system  for  generating  desire,  therefore,  that  only  such  limitations  shall 

polyphase  currents  from  a  direct-current  source  be  placed  thereon  as  are  imposed  by  the  prior 

by  means  of  a  grid-controlled  three-arm  recti-  art  or  set  forth  in  the  appended  claims, 
fier  181.  Three  anodes  162,  163  and  164  of  the  I  claim  as  my  invention: 

rectifier  are  connected  to  three  end  terminals  1.  In  combination,  a  source  of  direct  current, 

165,  166  and  167  of  three  transformer  windings  .jo  a  winding  connected  to  said  source  through  a 

168!  >69  and  170  leading  to  a  common  terminal  vapor  electric  device,  said  vapor  device  having 

172!  The  direct-current  generator  14  has  its  an  anode  and  a  cathode,  means  including  an 
positive  terminal  13  connected  to  the  common  auxiliary  starting  anode  within  said  vapor  device 
terminal  172  of  the  transformer  windings  and  its  for  starting  an  arc  therein  to  thereby  cause 
negative  terminal  23  connected  to  the  mercury  45  current  to  flow  from  said  anode  to  said  cathode, 
cathode  173  of  the  rectifier.  and  means  for  periodically  energizing  said  start- 

Each  arm  of  the  rectifier  has  mounted  therein  ing  means, 
a  control  grid  174  which  is  connected  through  a  2.  In  combination  a  source  of  direct  current, 

secondary  winding  175  of  a  grid  control  trans-  a  winding  connected  to  said  source  through  a 
former  176  and  a  biasing  battery  177  to  the  50  plurality  of  vapor  electric  devices,  said  vapor 
mercury  cathode  173,  the  three  secondary  wind-  devices  each  having  an  anode  and  a  cathode, 
ings  175  of  the  grid  control  transformers  having  starting  means  for  each  of  said  vapor  devices, 
a  common  middle  terminal  178.  The  control  said  means  including  a  transformer,  an  auxiliary 
potential  is  supplied  to  the  grids  from  a  master  starting  anode  connected  to  said  transformer 
oscillator  or  other  suitable  source  179,  through  55  and  means  for  periodically  energizing  said  trans¬ 
primary  transformer  windings  180  co-operat-  former. 

ing  with  the  secondary  transformer  windings  175.  3.  In  combination  a  source  of  direct  current. 

Commutating  condensers  182  are  connected  a  winding  connected  to  said  source  through  a 
between  the  three  terminals  of  the  transformer  plurality  of  vapor  electric  devices,  said  vapor 
windings  168,  >69  and  170,  respectively,  for  60  devices  each  having  an  anode  and  a  cathode, 
diverting  the  current  from  one  arm  of  the  recti-  means  including  an  auxiliary  starting  anode 
fier  to  another  in  the  manner  described  here-  associated  with  each  of  said  vapor  devices  for 
inbefore.  Secondary  transformer  windings  183,  starting  an  arc  therein,  and  means  for  alter- 
co-operating  with  the  transformer  windings  168,  nately  energizing  the  starting  means  associated 
169  and  170,  transmit  the  alternating  current  C3  with  each  vapor  device. 

generated  by  the  apparatus  to  an  alternating-  4.  In  combination  a  source  of  direct  current, 

current  system  106  which  may  include  a  load  a  winding  connected  to  said  source  through  a 
device  107  and  a  generating  device  108.  vapor  electric  device,  said  vapor  electric  device 

Kg  10  is  to  Kg.  4  except  that  a  having  an  anode,  a  cathode,  and  an  auxiliary 

transformer  with  separate  coils  5—6  and  190  is  70  starting  anode,  means  for  controlling  the  action 
substituted  for  the  auto-transformer  specifically  of  said  vapor  electric  device  to  supply  current 
shown  in  Kg  4.  impulses  to  said  winding,  said  means  including 

The  modification  illustrated  in  Kg.  9  is,  in  a  winding  connected  to  said  cathode  and  aux- 
principle,  very  similar  to  that  shown  in  Kg.  5  iliary  anode,  and  means  for  periodically  energiz- 

and  embodies  a  system  wherein  grid-controlled  75  ing  said  last  mentioned  winding. 

: 
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5.  In  combination  a  source  of  direct  current, 
a  primary  winding  connected  to  said  source 
through  a  plurality  of  vapor  electric  devices,  a 
secondary  winding  inductively  related  to  said 
primary  winding,  each  of  said  vapor  devices  hav-  5 
ing  an  anode  and  a  cathode,  means  including  an 
auxiliary  starting  electrode  associated  with  each 
vapor  device  for  starting  an  arc  therein,  and 
means  for  alternately  and  periodically  energiz¬ 
ing  said  starting  means  to  thereby  control  the  10 
flow  of  current  impulses  to  said  primary  winding. 

6.  In  combination  a  source  of  direct  current, 
a  winding  connected  to  said  source  through  a 
plurality  of  vapor  electric  devices,  each  of  said 
vapor  devices  having  an  anode  and  a  cathode,  15 
means  including  an  auxiliary  starting  electrode 
associated  with  each  vapor  device  for  starting  an 
arc  therein,  and  means  for  alternately  and  peri¬ 
odically  energizing  said  starting  means  to  there¬ 
by  control  the  flow  of  current  impulses  to  said  20 
winding. 

7.  In  combination,  a  source  of  direct  current, 
an  alternating  current  network  connected  to  said 
source  through  a  vapor  electric  device,  said  vapor 
device  having  an  anode  and  a  cathode,  means  23 
including  an  auxiliary  starting  anode  within 
said  vapor  device  for  starting  an  arc  therein  to 
thereby  cause  current  to  flow  from  said  anode  to 
said  cathode,  and  means  for  periodically  en¬ 
ergizing  said  starting  anode  with  a  peaked  volt-  no 
age. 

8.  In  combination,  a  source  of  direct  current, 

an  alternating  current  network  connected  to  said 
source  through  a  plurality  of  vapor  electric  de¬ 
vices,  said  vapor  devices  each  having  an  anode  S3 
and  a  cathode,  starting  means  for  each  of  said 
vapor  devices,  said  means  including  a  trans¬ 
former,  an  auxiliary  starting  anode  connected  to 
said  transformer  and  means  for  periodically  en¬ 
ergizing  said  transformer.  40 

9.  In  combination,  a  source  of  direct  current, 
an  alternating  current  network  connected  to  said 
source  through  a  plurality  of  vapor  electric  de¬ 
vices,  said  vapor  devices  each  having  an  anode 
and  a  cathode,  means  including  an  auxiliary 
starting  anode  associated  with  each  of  said  vapor 
devices  for  starting  an  arc  therein  and  means 
for  alternatively  energizing  the  starting  means 
associated  with  each  vapor  device. 

10.  In  combination,  a  source  of  direct  current.  r,o 
an  alternating  current  network  connected  to  said 
source  through  a  vapor  electric  device,  said  vapor 
electric  device  having  an  anode,  a  cathode  and 
an  auxiliary  starting  electrode,  means  for  con¬ 
trolling  the  action  of  said  vapor  electric  device 

to  supply  current  impulses  to  said  alternating 
current  network,  said  means  including  a  wind¬ 
ing  connected  to  said  cathode  and  auxiliary  elec¬ 
trode  and  means  for  periodically  energizing  said 
last  mentioned  winding.  co 

11.  In  combination,  a  source  of  direct  current, 
an  alternating  current  network  connected  to  said 
source  through  a  plurality  of  vapor  electric  de¬ 
vices,  each  of  said  vapor  electric  devices  having 
an  anode  and  a  cathode,  means  including  an  C3 
auxiliary  starting  electrode  associated  with  each 
vapor  device  for  starting  an  arc  therein,  and 
means  for  alternately  and  periodically  energizing 
said  starting  means  to  thereby  control  the  flow 

of  current  impulses  to  said  alternating  current  70 
network. 

12.  In  combination,  an  electric  translation  cir¬ 
cuit  including  an  alternating  current  circuit  and 
a  discontinuous  control  electric  valve  provided 
with  an  anode,  a  cathode,  and  a  grid  for  con-  75 


trolling  the  current  conducted  thereby,  and  a 
circuit  connecting  said  grid  and  said  cathode 
including  a  negative  bias  potential  and  a  source 
of  periodic  positive  potential  impulses  of  peaked 
wave  form  and  substantially  greater  in  amplitude 
than  said  bias  potential  for  only  a  small  frac¬ 
tion  of  a  cycle  for  determining  the  point  in  the 
cycle  of  alternating  current  at  which  said  valve 
is  rendered  conductive. 

13.  In  combination,  an  electric  translation  cir¬ 
cuit  including  an  alternating  current  circuit  and 
a  discontinuous  control  electric  valve  provided 
with  an  anode,  a  cathode  and  a  control  grid,  a 
circuit  connecting  said  grid  and  said  cathode 
including  a  negative  bias  potential  to  render  said 
electric  valve  normally  non-conducting,  and  a 
source  of  periodic  positive  potential  impulses  of 
a  relatively  short  time  duration  and  of  an  ampli¬ 
tude  sufficient  to  exceed  substantially  said  bias 
potential  in  spite  of  normal  variations  in  said 
potentials  to  determine  the  point  in  the  cycle  of 
alternating  current  at  which  said  valve  is  ren¬ 
dered  conductive. 

14.  The  combination  of  a  plurality  of  discon¬ 
tinuous  control  electric  valves  each  provided  with 
an  anode,  a  cathode  and  a  control  grid,  a  capac¬ 
itor,  a  capacitor  charging  circuit  including  one 
of  said  valves,  a  capacitor  discharging  circuit 
including  another  of  said  valves,  an  alternating 
current  circuit  common  to  said  charging  and 
discharging  circuits,  means  for  successively  ren¬ 
dering  said  valves  conducting  at  intervals  of  sub¬ 
stantially  one  half  cycle  comprising  grid  circuits 
for  said  valves  including  sources  of  periodic  po¬ 
tential  opposite  in  phase  and  of  a  peaked  wave 
form. 

15.  The  combination  of  a  plurality  of  discon¬ 
tinuous  control  electric  valves,  each  provided  with 
an  anode,  a  cathode,  and  a  control  grid,  a  ca¬ 
pacitor,  a  capacitor  charging  circuit  including 
one  of  said  valves,  a  capacitor  discharging  cir¬ 
cuit  including  another  of  said  valves,  an  alter¬ 
nating  current  circuit  common  to  said  charg¬ 
ing  and  discharging  circuits,  means  for  succes¬ 
sively  rendering  said  valves  conducting  com¬ 
prising  grid  circuits  for  said  valves  including 
sources  of  pulsating  potential  opposite  in  phase, 
and  means  for  initiating  operation  of  said  ap¬ 
paratus.  said  sources  of  potential  having  a 
peaked  wave  fonn  whereby  current  will  flow 
through  the  valve  first  made  conducting  for 
substantially  a  half  cycle  before  the  second  valve 
is  made  conducting,  irrespective  of  the  time  of 
operation  of  said  initiating  means. 

16.  The  combination  of  a  plurality  of  discon¬ 
tinuous  control  electric  valves  each  provided  with 
an  anode,  a  cathode  and  a  control  element,  a 
capacitor,  a  capacitor  charging  circuit  includ¬ 
ing  one  of  said  valves,  a  capacitor  discharging 
circuit  Including  another  of  said  valves,  an  al¬ 
ternating  current  circuit  common  to  said  charg¬ 
ing  and  discharging  circuits,  means  for  succes¬ 
sively  rendering  said  valves  conducting  at  inter¬ 
vals  of  substantially  one  half  cycle  comprising 
circuits  for  the  control  elements  of  said  valves 
Including  sources  of  periodic  potential  opposite 
in  phase  and  of  a  peaked  wave  form. 

17.  The  combination  of  a  plurality  of  discon¬ 
tinuous  control  electric  valves,  each  provided  with 
an  anode,  a  cathode  and  a  control  element,  a  ca¬ 
pacitor,  a  capacitor  charging  circuit  Including 
one  of  said  valves,  a  capacitor  discharging  cir¬ 
cuit  including  another  of  said  valves,  an  alter¬ 
nating  current  circuit  common  to  said  charg¬ 
ing  and  discharging  circuits,  means  for  succes- 
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slvely  rendering  said  valves  conducting  comprls-  on  said  control  electrode  voltage  waves  having 

Ing  circuits  for.the  control  dements  of  said  valves  wave  fronts  steeper  than  the  corresponding  por- 

lncluding  sources  of  periodic  potential  opposite  tlons  of  sinusoidal  voltage  waves  of  the  same 

In  phase,  and  means  for  initiating  operation  of  amplitude  as  said  voltage  waves  and  of  the 

said  apparatus,  said  sources  of  potential  having  5  frequency  as  said  A.  C.  potentials,  and 
a  peaked  wave  form  whereby  current  will  flow  for  impressing  D.  C.  potentials  on  said  electrode, 

through  the  valve  first  made  conducting  for  sub-  24.  The  method  of  controlling  the  output  of 
stantlaBy  a  half  cycle  before  the  second  valve  a  vapor  electric  discharge  device  which  encloses 
Is  made  conducting.  Irrespective  of  the  time  of  an  anode,  a  cathode,  and  a  control  electrode, 
operation  of  said  Initiating  means.  10  which  comprises  Impressing  a  periodic  potential 

18.  In  combination,  an  electric  translation  dr-  upon  said  anode,  normally  impressing  upon  said 

cult  Including  an  alternating  current  circuit  and  control  electrode  a  potential  tending  to  maintain 

a  discontinuous  control  electric  valve  provided  said  discharge  device  nonconductive,  and  abrupt- 

wlth  an  anode,  a  cathode  and  a  control  elec-  ly  varying  the  potential  impressed  upon  said  con- 

trode  for  controlling  the  current  through  said  15  trol  electrode  at  the  point  In  the  cycle  of  said 
valve,  a  source  of  periodic  potential  for  exdt-  anode  potential  corresponding  to  the  desired 

Ing  said  control  electrode,  and  Inductive  output  of  said  discharge  device  and  in  snch  a 

Interposed  between  said  source  and  said  control  sense  as  to  render  said  discharge  device  conduc- 

electrode  for  converting  said  periodic  potential  tive  at  said  point. 

to  one  of  peaked  wave  form  for  rendering  said  20  25-  The  method  of  controlling  the  output  of 

valve  conductive.  an  electric  discharge  device  incorporating  at 

19.  In  combination,  an  electric  translation  dr-  least  a  single  cathode,  a  plurality  of  anodes 

cult  Including  an  alternating  current  circuit  »mi  a  control  electrode  associated  with  each  anode 
e  discontinuous  control  electric  valve  provided  all  in  a  single  vessel,  said  device  being  of  the  type 
with  an  anode,  a  cathode  and  a  control  electrode  25  wherein  the  path  between  either  of  said  anodes 
for  controlling  the  current  through  said  valve,  and  said  cathode  Is  in  excited  condition  by  a 
a  source  of  periodic  potential  for  exciting  said  current  transmitted  therebetween  when  the  po- 
control  electrode,  and  inductive  means  Inter-  tential  impressed  between  said  anode  and  said 
posed  between  said  source  and  said  control  elec-  cathode  bears  a  predetermind  relationship  to 
trode  for  converting  said  periodic  potential  to  30  the  potential  impressed  between  the  correspond- 
one  having  a  substantially  perpendicular  wave  in®  control  electrode  and  said  cathode,  and  Is  In 
front  for  rendering  said  valve  conductive.  an  unexcited  condition  when  the  potential  im- 

20.  In  combination,  an  electric  translation  cir-  pressed  between  said  anode  and  said  cathode 
cult  Including  an  alternating  current  circuit  and  bears  another  relationship  to  the  potential  im- 
a  discontinuous  control  electric  valve  provided  35  pressed  between  the  corresponding  control  elec- 
wlth  an  anode,  a  cathode  and  an  element  for  trode  and  said  cathode,  the  transition  from  said 
controlling  the  current  through  said  valve,  a  unexcited  condition  to  said  excited  condition 
source  of  periodic  potential  for  exciting  said  being  abrupt  as  the  relationship  between  said 
control  element,  and  inductive  means  Interposed  potentials  is  varied  through  a  predetermined 
between  said  source  and  said  element  for  con-  40  limiting  relationship;  which  comprises  the  steps 
verting  said  periodic  potential  to  one  of  peaked  of  impressing  potentials  that  vary  in  magnitude 
wave  form  for  rendering  said  valve  conductive.  with  a  predeterminad  periodicity  between  each 

21.  In  combination,  an  electric  translation  dr-  anode  and  said  cathode,  normally  impressing  po- 

cult  Including  an  alternating  current  circuit  and  tentials  between  each  control  electrode  and  said 
a  discontinuous  control  electric  valve  provided  45  cathode  that  are  so  related  to  the  potentials  im- 
with  an  anode,  a  cathode,  and  a  grid  for  con-  pressed  between  said  anodes  and  said  cathode 
trolling  the  current  conducted  thereby,  and  a  that  the  paths  between  said  anodes  and  said 
circuit  connecting  said  grid  and  said  cathode  cathode  are  in  unexcited  condition  and  abrupt- 
including  a  negative  bias  potential  and  a  source  hr  varying  the  potential  impressed  between  each 
of  periodic  positive  potential  Impulses  of  peaked  50  individual  control  electrode  and  said  cathode  in 
wave  form  and  having  an  amplitude  which  for  its  turn,  precisely  at  a  point  in  the  cycle  of  po- 
only  a  small  fraction  of  a  cycle  Is  of  such  magnl-  tential  impressed  between  the  corresponding  an- 
tude  relative  to  said  bias  potential  as  to  render  ode  and  said  cathode  that  corresponds  to  the 
said  valve  conductive  for  determining  the  point  desired  output  of  said  electric  discharge  device. 
In  the  cycle  of  alternating  current  at  which  said  55  in  such  a  sense  that  the  corresponding  path  is 
valve  is  rendered  conductive.  excited  and  a  pulse  of  current  Is  transmitted 

22.  In  combination,  an  electric  translation  dr-  therethrough  the  magnitude  of  which  corre- 

cuit  including  an  alternating  current  circuit  and  sponds  to  the  desired  output  of  said  electric 
a  discontinuous  control  electric  valve  provided  discharge  device. 

with  an  anode,  a  cathode,  and  a  grid  for  control-  60  26*  •[n  combination,  a  first  circuit,  a  second 

ling  the  current  conducted  thereby,  and  a  circuit  circuit,  said  second  circuit  being  of  the  altemat- 
connectlng  said  grid  and  said  cathode  Including  type,  and  interconnecting  means  between 

a  negative  bias  potential  and  a  source  of  pe-  said  circuits  providing  for  the  supply  of  current 
riodic  positive  potential  impulses  of  peaked  wave  from  said  first  circuit  to  said  second  circuit  and 
form  and  substantially  equal  in  amplitude  to  the  65  including  a  discontinuous  control  electric  valve 
difference  of  potential  between  said  anode  and  provided  with  an  anode,  a  cathode,  and  a  grid 
said  cathode  for  only  a  small  fraction  of  a  cycle  f°r  controlling  the  current  conducted  thereby, 
for  determining  the  point  in  the  cycle  of  alter-  and.  a  circuit  connecting  said  grid  and  said 
nating  current  at  which  said  valve  is  rendered  cathode  including  a  negative  bias  potential  and 
conductive.  70  a  source  of  periodic  positive  potential  impulses 

23.  In  combination  with  electric  current  rec-  of  peaked  wave  form  having  the  frequency  of 
tiller  of  the  vapor  arcing  type  having  an  anode,  said  second  circuit  and  being  substantially  great- 
and  a  control  electrode,  input  and  output  circuits,  er  in  amplitude  than  said  bias  potential  for  only 
and  means  Impressing  alternating  current  po-  a  small  fraction  of  a  cycle  of  said  second  cir- 
tentials  on  said  anode,  of  means  for  impressing  75  cult  for  determining  the  point  In  the  cycle  of  said 
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second  circuit  at  which  said  valve  is  rendered 
conductive.  ' 

27.  In  combination,  a  first  circuit,  a  second 
circuit,  'said  second  circuit  being  of  the  alter¬ 
nating  type,  and  Interconnecting  means  between  5 
said  circuits  providing  for  the  supply  of  cur¬ 
rent  from  said  first  circuit  to  said  second  circuit 
and  including  a  discontinuous  control  electric 
valve  provided  with  an  anode,  a  cathode  and  a 
control  grid,  a  circuit  connecting  said  grid  and  10 
said  cathode  including  a  negative  bias  potential 

to  render  said  electric  valve  normally  non-con¬ 
ducting.  and  a  source  of  periodic  positive  poten¬ 
tial  impulses  of  the  frequency  of  said  second 
circuit,  of  a  relatively  short  time  duration  and  is 
of  an  amplitude  sufficient  to  exceed  substantially 
said  bias  potential  in  spite  of  normal  variations 
in  said  potentials  to  determine  the  point  in  the 
cycle  of  said  second  circuit  at  which  said  valve 
is  rendered  conductive.  20 

28.  In  combination,  a  first  circuit,  a  second 
circuit,  said  second  circuit  being  of  the  alternat¬ 
ing  type,  and  Interconnecting  means  between 
said  circuits  providing  for  the  supply  of  current 
from  said  first  circuit  to  said  second  circuit  and  25 
including  a  discontinuous  control  electric  valve 
provided  with  an  anode,  a  cathode,  and  a  grid 
for  controlling  the  current  conducted  thereby, 
and  a  circuit  connecting  said  grid  and  said  cath¬ 
ode  including  a  negative  bias  potential  and  a  20 
source  of  periodic  positive  potential  Impulses  of 
the  frequency  of  said  second  circuit,  of  peaked 
wave  form  and  having  an  amplitude  which  for 
only  a  small  fraction  of  a  cycle  of  said  second  cir¬ 
cuit  is  of  such  magnitude  relative  to  said  bias  po-  35 
tential  as  to  render  said  valve  conductive  for  de¬ 
termining  the  point  in  the  cycle  of  said  second 
circuit  at  which  said  valve  is  rendered  conduc¬ 
tive 

29.  In  combination,  a  first  circuit,  a  second  40 
circuit,  said  second  circuit  being  periodic,  and 
Interconnecting  means  between  said  circuits  pro¬ 
viding  for  the  supply  of  current  from  said  first 
circuit  to  said  second  circuit  and  including  a 
discontinuous  control  electric  valve  provided  with  45 
an  anode,  a  cathode,  and  a  grid  for  controlling 
the  current  conducted  thereby,  and  a  circuit  con¬ 
necting  said  grid  and  said  cathode  including  a 
negative  bias  potential  and  a  source  of  periodic 
positive  potential  impulses  of  the  frequency  of  50 
said  second  circuit,  of  peaked  wave  farm  and 
substantially  equal  in  amplitude  to  the  differ¬ 
ence  of  potential  between  said  anode  and  said 
cathode  for  only  a  small  fraction  of  a  cycle  of 
said  second  circuit  for  determining  the  point  in 
the  cycle  of  said  second  circuit  at  which  said 
valve  is  rendered  conductive. 

30.  In  combination  with  an  electric  current 
rectifier  of  the  vapor  arcing  type  having  an 
anode,  and  a  control  electrode,  an  input  circuit, 
an  output  circuit,  said  output  circuit  being  of  the  • 
alternating  type,  and  means  coupled  to  said  cir¬ 
cuits  impressing  alternating  current  potentials 
on  said  anode,  of  means  for  impressing  on  said 
control  electrode  voltage  waves  having  wave 
fronts  steeper  than  the  corresponding  portions  of 
sinusoidal  voltage  waves  of  the  same  amplitude 
as  said  voltage  waves  and  of  the  same  frequency 
as  said  alternating  current  potentials,  and  means 
for  impressing  direct  current  potentials  an  said  70 
electrode. 

31.  in  combination  with  an  electric  current 
rectifier  of  the  vapor  arcing  type  having  an 
anode,  and  a  control  electrode,  an  input  circuit, 
an  output  circuit,  said  output  circuit  being  of  the  76 


alternating  type,  and  means  coupled  to  said  cir¬ 
cuits  impressing  alternating  current  potentials 
of  the  same  frequency  as  that  of  said  output  cir¬ 
cuits  on  said  anode,  of  means  for  impressing  on 
said  control  electrode  voltage  waves  having  wave 
fronts  steeper  than  the  corresponding  portions 
of  sinusoidal  voltage  waves  of  the  same  amplitude 
as  said  voltage  waves  and  of  the  same  frequency 
as  said  alternating  current  potentials,  and  means 
for  impressing  direct  current  potentials  on  said 
control  electrode. 

32.  In  combination,  a  first  circuit,  a  second 
circuit,  said  second  circuit  being  of  the  periodic 
type,  means  interconnecting  said  circuit  provid¬ 
ing  for  the  transfer  of  power  from  said  first  cir¬ 
cuit  to  said  second  circuit  and  including  an  elec¬ 
tric  discharge  path  of  the  arc-like  discharge  type 
having  a  plurality  of  principal  electrodes  and  a 
control  electrode,  an  oscillation  generator  for 
producing  oscillations  of  the  frequency  of  said 
second  circuit  and  having  input  and  output  cir¬ 
cuits  and  means  for  coupling  said  output  circuit 
between  said  control  electrode  and  one  of  said 
principal  electrodes. 

33.  The  combination,  in  a  system  of  electrical 
distribution,  of  a  source  of  direct  current,  a  pri¬ 
mary  winding  connected  to  said  source  through 
a  continuously  excited  vapor-electric  device,  said 
vapor-electric  device  comprising  an  anode,  a 
cathode  and  a  grid,  a  secondary  winding  induc¬ 
tively  associated  with  the  primary  winding. 
™»m«  for  controlling  the  grid  potential,  and 
means  associated  with  said  controlling  means  for 
providing  said  grid  with  a  negative  bias. 

34.  The  combination  in  a  system  of  electrical 
distribution,  of  a  source  of  direct  current,  a 
winding  connected  to  said  source  through  a  con¬ 
tinuously  excited  vapor-electric  device,  said 
vapor  electric  device  comprising  an  anode,  a 
cathode  and  a  grid,  an  alternating  current  net¬ 
work  inductively  associated  with  said  winding, 
rnwuw  for  controlling  the  grid  potential  and 
Tnpan*  associated  with  said  controlling  means  for 
providing  said  grid  with  a  negative  bias. 

35.  The  combination  in  a  system  of  electrical 
distribution,  of  a  source  of  direct  current,  a 
winding  connected  to  said  source  through  a  con¬ 
tinuously  excited  vapor  electric  device,  said  vapor 
electric  device  comprising  an  anode,  a  cathode 
and  a  grid,  an  alternating  current  network  in¬ 
ductively  associated  with  said  winding,  means 
for  controlling  the  grid  potential  and  means  as¬ 
sociated  with  said  controlling  means  for  provid¬ 
ing  grid  with  a  negative  bias,  said  control¬ 
ling  p>fMM  also  having  means  for  periodically  re¬ 
moving  the  negative  charge  on  said  grid  at  the 
frequency  of  said  alternating  current  and  for 
varying  the  point  in  the  cycle  of  said  alternating 
current  at  which  said  removal  occurs. 

38.  The  combination  in  a  system  of  electrical 
distribution,  of  a  source  of  direct  current,  a  wind¬ 
ing  connected  to  source  through  a  continu¬ 
ously  excited  vapor  electric  device,  said  vapor 
electric  device  comprising  an  anode,  a  cathode 
nnrf  a  grid,  an  alternating  current  network  in¬ 
ductively  associated  with  said  winding,  means 
for  controlling  the  grid  potential  and  means  as¬ 
sociated  with  said  controlling  mpnns  for  provid¬ 
ing  said  grid  with  a  negative  bias,  said  control¬ 
ling  mPMM  also  having  means  for  periodically 
mm  momentarily  removing  the  negative  charge 
on  said  grid. 

37.  The  combination  in  a  system  of  electrical 
distribution,  of  a  source  of  direct  current,  a  wind¬ 
ing  connected  to  said  source  through  a  continu- 
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ously  excited  vapor  electric  device,  «ald  vapor 
electric  device  comprising  two  anodes,  a  grid  for 
each  anode  and  a  cathode,  an  alternating  current 
network  Inductively  associated  with  said  wind¬ 
ing.  means  for  controlling  the  potential  of 
grids  Including  means  for  providing  said  grids 
with  a  negative  bias  and  means  for  alternatively 
and  periodically  removing  the  negative  charge 
on  said  grids. 

38.  Oscillation  generating  apparatus  compris- 
in  a  condenser,  a  source  of  voltage,  means  for 
periodically  charging  said  condenser  by  voltage 
obtained  from  said  source,  means  for  discharg¬ 
ing  said  condenser,  said  charging  means  includ¬ 
ing  a  gas  tube  having  electrodes  in  circuit  with 
said  source  and  said  condenser,  and  non-reac¬ 
tive  means  for  ionizing  the  gas  within  the  tube. 

39.  The  combination  of  a  three-element  gas 
tube  having  two  of  its  electrodes  forming  an  in¬ 
put  circuit  and  the  third  electrode  and  one  of 
the  other  electrodes  forming  an  output  circuit, 
a  source  of  voltage  connected  to  the  input  cir¬ 
cuit  electrodes,  the  magnitude  of  the  voltage  of 
said  source  being  greater  than  that  required  to 
ionize  the  gas  between  said  input  circuit  elec¬ 
trodes,  a  coil,  and  a  condenser  connected  in 
shunt  with  said  coil  to  the  output  circuit  elec¬ 
trodes  of  the  tube,  the  output  circuit  supplying 
substantially  no  voltage  to  the  input  circuit. 

40.  In  combination,  a  gaseous  discharge  tube 
having  an  anode  and  a  cathode,  a  condenser  ar¬ 
ranged  to  be  charged  from  a  source  of  electric¬ 
ity  connected  to  said  anode  and  said  cathode,  a 
control  electrode  for  rendering  said  tube  con¬ 
ductive.  and  means  including  a  vacuum  tube 
connected  to  said  control  electrode  for  control¬ 
ling  the  discharge  of  said  condenser  through 
said  gaseous  discharge  tube. 

41.  Apparatus  of  the  character  described  hav¬ 
ing,  in  combination,  an  impedance,  a  capacitor, 
means  connecting  the  impedance  and  the  ca¬ 
pacitor  with  a  source  of  energy  to  charge  the  ca¬ 
pacitor  from  the  source  through  the  impedance, 
a  luminescent-discharge  device  provided  with  a 
control  grid,  the  device  having  a  cathode  adapt¬ 
ed  to  emit  electrons  under  the  control  of  the 
grid,  and  means  comprising  a  vacuum  tube  con¬ 
trolling  tiie  operation  of  the  grid  for  controlling 
the  discharge  of  the  condenser  through  the  de¬ 
vice. 

42.  Apparatus  of  the  character  described  hav¬ 
ing,  in  combination,  a  capacitor,  means  for  con¬ 
necting  the  capacitor  with  a  source  of  energy  to 
charge  the  capacitor  from  the  source,  a  lumines¬ 
cent-discharge  device,  a  discharge  circuit  con¬ 
necting  the  capacitor  and  the  device,  and 
Including  an  electric-discharge  device  for  caus¬ 
ing  a  surge  of  current  to  flow  in  the  discharge 
circuit. 

43.  Apparatus  of  the  character  described  hav¬ 
ing,  in  combination,  a  capacitor,  means  connot¬ 
ing  the  capacitor  with  a  source  of  energy  to 
charge  the  capacitor  from  the  source,  a  lumi¬ 
nescent-discharge  device  having  a  control  grid, 
a  grid-controlled,  electron-discharge  device.  a 
circuit  in  which  the  electron-discharge  device  is 
connected,  means  controlled  by  the  electron - 
discharge  device  for  causing  a  surge  of  current 
to  flow  in  the  said  circuit  to  the  said  control 
grid,  and  means  controlled  by  the  said  control 
grid  to  cause  the  capacitor  to  discharge  through 
the  luminescent-discharge  device. 

44.  Apparatus  of  the  character  described  hav¬ 
ing,  in  combination,  a  luminescent-discharge 
device,  a  condenser  connected  with  said  device  1 
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and  adapted  to  be  charged  from  a  source  of 
electric  energy,  a  tube  having  a  control  circuit 
and  an  output  circuit,  and  connected 

with  the  control  circuit  and  operating  through 
5  the  output  circuit  for  rendering  the  tube  effec¬ 
tive  to  cause  the  condenser  to  discharge  through 
the  discharge  device. 

45.  Apparatus  of  the  character  described  hav¬ 
ing,  in  combination,  a  mercury  tube  having  a 

10  mercury- pool  cathode,  a  condenser  connected 
with  the  tube  and  adapted  to  be  charged  from 
a  source  of  electric  energy,  a  tube  having  a  con¬ 
trol  circuit  and  an  output  circuit,  and  wwan* 
connected  with  the  control  circuit  for  render- 
15  ing  the  second-named  tube  effective  to  subject 
the  cathode  to  the  potential  of  the  output  cir¬ 
cuit  to  cause  the  condenser  to  discharge  through 
the  mercury  tube. 

46.  In  combination,  a  source  of  electric  en- 
20  ergy,  a  condenser  connected  with  the  source  so 

as  to  be  charged  from  the  source,  a  transform¬ 
er  having  a  primary  winding  and  a  secondary 
winding,  a  vacuum  tube  in  circuit  with  said  pri¬ 
mary  winding,  said  tube  having  a  control  grid,  a 
23  mercury  tube  having  a  control  electrode  con¬ 
nected  with  the  condenser,  the  mercury  of  which 
is  subjected  to  the  potential  of  the  secondary 
winding  being  impressed  between  said  control 
electrode  and  said  mercury,  and  means  connect- 
30  ed  to  said  grid  for  causing  the  condenser  to  dis¬ 
charge  through  the  mercury  tube. 

47.  In  combination,  a  capacitor  connected 
with  a  source  of  direct  current,  whereby  energy 
from  the  source  is  fed  to  the  capacitor  to  charge 

33  the  capacitor,  a  luminescent-discharge  tube 
provided  with  an  anode,  a  cathode  and  a  control 
grid,  means  connecting  the  anode  with  a  ter¬ 
minal  of  the  source  and  a  terminal  of  the  capac¬ 
itor  and  connecting  the  cathode  with  the  other 
40  terminal  of  the  source  and  the  other  terminal 
of  the  capacitor  to  produce,  during  the  said 
charging  of  the  capacitor  from  the  source,  a  dif¬ 
ference  of  potential  between  the  cathode  and 
the  anode,  with  the  anode  positive  with  respect 
43  to  the  cathode,  the  tube  being  sufficiently  ex¬ 
hausted  so  that  it  will  not  conduct  current  dur¬ 
ing  the  said  charging  of  the  capacitor,  and 
means  including  a  grid-controlled,  discharge 
tube  for  controlling  the  grid  of  the  lumines- 
30  cent-discharge  tube  to  control  the  emission  of 
electrons  from  the  cathode. 

48.  In  combination  with  apparatus  of  the  type 
in  which  a  condenser  is  periodically  discharged 
through  a  gaseous-conductor  discharge  device 

r  -  having  a  control  electrode  and  a  principal  elec¬ 
trode,  means  for  Initiating  discharge  of  the  con¬ 
denser  at  selected  intervals  consisting  of  an  in¬ 
verter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  grid- con  - 
co  trolled  device  for  producing  electrical  impulses 
connected  In  circuit  with  a  source  of  potential 
and  with  means  for  varying  the  impulse  rate, 
and  means  for  inpressing  such  impulses  between 
said  control  electrode  and  said  principal  elec- 
03  trode. 

49.  In  combination  with  apparatus  adapted  for 
excitation  by  electrical  impulses,  means  for  ex¬ 
citing  such  apparatus  comprising  a  condenser,  a 
source  of  energy  for  charging  the  condenser. 

70  means  connected  in  series  circuit  with  the  en¬ 
ergy  source  and  with  the  condenser  for  charging 
the  condenser  comprising  an  electric  check  valve 
and  an  inductance,  means  for  discharging  the 
condenser  at  selected  intervals,  and  means  for 
conveying  to  the  apparatus  the  voltage  impulse 
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which  occurs  at  the  Instant  that  current  ceases 
to  flow  through  said  electric  check  valve. 

50.  In  combination,  a  gaseous  conductor  de¬ 
vice  having  at  least  three  electrodes  of  the  type 
in  which  an  electric  discharge  between  two  main 
electrodes  may  be  initiated  by  changing  the  po¬ 
tential  of  the  third  electrode,  a  condenser  shunt¬ 
ed  across  the  ^nain  electrodes,  means  for  charg¬ 
ing  said  condenser  comprising  a  source  of  cur¬ 
rent.  an  inductance  and  an  electric  check  valve 
connected  in  series,  and  means  for  varying  the 
potential  of  said  third  electrode  to  cause  said 
condenser  to  discharge  through  said  device. 

51.  Apparatus  of  the  type  defined  in  claim  48 
in  which  the  inverter  includes  a  second  con¬ 
denser  arranged  in  series  circuit  with  the  device 
and  the  source  of  potential. 

52.  In  combination  with  apparatus  of  the  type 
in  which  a  condenser  is  periodically  discharged 
through  a  gaseous-conductor  electric  discharge 
device  having  a  control  electrode  and  a  princi¬ 
pal  electrode,  means  for  initiating  discharge  of 
the  condenser  at  selected  intervals  consisting  of 
an  inverter  for  producing  electrical  impulses- 
comprising  a  grid-controlled  device  for  produc¬ 
ing  electrical  impulses  in  series  circuit  with  a 
source  of  potential  and  with  a  second  condenser, 
means  for  varying  the  impulse  rate,  and  means 
for  impressing  such  impulses  between  said  con¬ 
trol  electrode  and  said  principal  electrode. 

53.  In  combination  with  apparatus  of  the  type 
in  which  a  condenser  is  periodically  discharged 
through  a  gaseous-conductor  electric  discharge 
device  having  a  control  electrode  and  a  principal 
electrode,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  comprising  a  dis¬ 
charge  device  connected  in  circuit  with  a  source 
of  potential  and  with  means  for  varying  the  im¬ 
pulse  rate,  and  means  for  impressing  such  im¬ 
pulses  between  said  control  electrode  and  said 
principal  electrode. 

54.  An  inverter  comprising  a  condenser,  a 
source  of  potential  for  charging  the  condenser, 
means  connected  in  series  circuit  with  the  en¬ 
ergy  source  and  with  the  condenser  for  charg¬ 
ing  the  condenser  comprising  an  electric  check 
valve  and  an  inductance,  means  for  discharging 
the  condenser  comprising  a  gaseous -discharge 
device  having  at  least  three  electrodes  and  of 
the  type  in  which  the  maximum  potential  which 
can  be  established  between  two  main  electrodes 
without  appreciable  current  flow  therebetween 
may  be  controlled  by  controlling  the  potential  be¬ 
tween  one  of  said  main  electrodes  and  a  third 
electrode,  said  condenser-discharge  means  also 
including  means  for  impressing  between  the  third 
electrode  and  one  of  the  main  electrodes  of  said 
gaseous-conductor  device  the  voltage  Impulse 
which  occurs  at  the  instant  current  ceases  to  flow 
through  said  electric  check  valve. 

55.  In  combination,  a  condenser,  a  source  of 
potential  for  charging  the  condenser,  means  for 
charging  the  condenser  comprising  an  induct¬ 
ance  and  an  electric  check  valve  connected  in 
series  circuit  with  the  energy  source  and  with 
the  condenser,  and  means  for  discharging  the 
condenser  at  selected  intervals. 

56.  Apparatus  of  the  type  defined  in  claim  53 
including  a  second  condenser  arranged  in  series 
circuit  with  the  <fischa*ge  device  and  the  source 
of  potential- 

57.  In  combination  with  apparatus  of  the  type 
in  which  a  condenser  is  periodically  discharged 
through  a  gaseous-conductor  electric  discharge 
device  having  a  control  electrode  and  a  principal 


electrode,  means  for  initiating  discharge  of  the 
condenser  at  selected  Intervals  comprising  a 
discharge  device  in  series  circuit  with  a  source  of 
potential  and  with  a  second  condenser,  means 
for  varying  the  impulse  rate,  and  means  for  im¬ 
pressing  such  impulses  between  said  control  elec¬ 
trode  and  said  principal  electrode. 

58.  In  combination,  a  condenser,  a  direct  cur¬ 
rent  source  of  potential  for  charging  the  con¬ 
denser,  means  for  charging  the  condenser  to  a 
predetermined  potential  higher  than  the  poten¬ 
tial  of  the  energy  source,  said  means  comprising 
an  inductance  and  an  electric  check  valve  con¬ 
nected  in  series  circuit  with  the  energy  source 
and  with  the  condenser,  and  means  for  discharg¬ 
ing  the  condenser  at  selected  intervals. 

59.  In  combination,  a  gaseous-conductor  de¬ 
vice  having  at  least  three  electrodes  of  the  type 
in  which  an  electric  discharge  between  two  main 
electrodes  may  be  Initiated  by  changing  the  po¬ 
tential  of  the  third  electrode,  a  condenser 
shunted  across  the  main  electrodes,  means  for 
charging  said  condenser  comprising  a  source  of 
direct  current,  an  Inductance  and  an  electric 
check  valve  connected  in  series,  and  means  for 
varying  the  potential  of  said  third  electrode  to 
cause  said  condenser  to  discharge  through  said 
device. 

60.  In  combination,  a  trigger-tube  device,  a 
condenser  shunted  across  two  electrodes  of  said 
device,  means  for  charging  the  condenser  com¬ 
prising  a  source  of  direct  current  and  an  electric 
check  valve  and  an  inductance  forming  with  the 
condenser  an  oscillating  circuit,  and  means  for 
applying  a  discharge-initiating  stimulus  to  said 
trigger  tube  to  cause  said  condenser  to  discharge 
through  said  device. 

61.  In  combination,  a  condenser,  means  for 
charging  the  condenser,  comprising  a  source  of 
direct  current  and  a  conductor  having  resistance 
and  inductance  of  such  magnitude  relative  to 
the  capacity  of  the  condenser  that  the  charging 
circuit  is  an  oscillating  circuit,  such  means  be¬ 
ing  adapted  to  develop  a  maximum  condenser 
voltage  not  substantially  higher  than  the  con¬ 
denser  voltage  which  exists  at  the  instant  im¬ 
mediately  preceding  the  discharge  of  the  con¬ 
denser  and  means  for  discharging  the  condenser 
at  selected  intervals. 

62.  In  combination,  a  gaseous-conductor  de¬ 
vice  having  at  least  three  electrodes  of  the  type 
in  which  an  electric  discharge  between  two  main 
electrodes  may  be  initiated  by  changing  the  po¬ 
tential  of  the  third  electrode,  a  condenser  shunt¬ 
ed  across  the  main  electrodes,  means  for  charg¬ 
ing  said  condenser  comprising  an  oscillating  cir¬ 
cuit  which  includes  a  source  of  current,  ah  in¬ 
ductance  and  an  electric  check  valve  connected 
in  series  with  said  condenser,  and  means  for 
varying  the  potential  of  said  third  electrode  to 
cause  said  condenser  to  discharge  through  said 
device. 

63.  In  combination,  a  luminescent  discharge 
device  having  a  control  electrode  and  a  plurality 
of  principal  electrodes  and  having  rectifier 
characteristics,  an  oscillatory  circuit  including 
said  principal  electrodes,  means  for  causing  a 
surge  of  current  to  flow  through  said  principal 
electrodes,  and  means  including  a  grid-con¬ 
trolled,  discharge  rectifier  tube  for  producing  an 
initiating  surge  of  current  between  said  control 
electrode  and  one  of  said  principal  electrodes. 

64.  In  combination,  a  luminescent-discharge 
device  having  a  starting  electrode,  a  condenser 
connected  to  said  device  arranged  to  be  charged 
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from  a  source  of  electric  energy,  a  transformer 
having  a  primary  winding  and  a  secondary  wind¬ 
ing  connected  with  the  starting  electrode,  a  grid- 
controlled  discharge  rectifier  tube  having  a  grid, 
a  second  condenser  arranged  to  be  charged  from 
a  source  of  electric  energy  in  series  with  the  rec¬ 
tifier  tube  and  the  primary  of  the  transformer, 
and  means  connected  with  the  grid  of  said  rec¬ 
tifier  tube  for  causing  said  second  condenser  to 
discharge  through  said  primary  winding,  thereby 
causing  said  first  condenser  to  discharge  through 
said  discharge  device. 

65.  In  combination,  a  source  of  electric  energy, 
a  condenser  connected  with  the  source  so  as 
to  be  charged  from  the  source,  a  transformer 
having  a  primary  winding  and  a  secondary  wind¬ 
ing,  a  vacuum  tube  having  a  control  grid,  a 
second  condenser  arranged  to  be  charged  from 
a  source  of  electric  energy  connected  in  series 
with  said  tube  ard  said  primary  winding,  a  mer¬ 
cury  tube  connected  in  series  with  the  first  con¬ 
denser,  the  mercury  of  which  is  subjected  to  the 
potential  of  the  secondary  winding,  and  means 
connected  to  said  grid  for  causing  the  second 
condenser  to  discharge  through  the  primary 
winding,  thereby  causing  the  first  condenser  to 
discharge  through  the  mercury  tube. 

66.  In  combination,  a  tube  having  an  anode, 
a  mercury-pool  cathode  and  a  starting  electrode, 
a  condenser  connected  between  the  anode  and 
the  cathode,  means  for  charging  the  condenser, 
a  transformer  having  a  primary  winding  and  a 
secondary  winding,  means  connecting  the  sec¬ 
ondary  winding  between  the  cathode  and  the 
starting  electrode,  a  grid-controlled  discharge 
tube  connected  in  circuit  with  the  primary  wind¬ 
ing,  and  means  for  intermittently  opening  and 
closing  the  circuit  to  render  the  circuit  inter¬ 
mittently  effective  to  energize  the  transformer 
intermittently  to  cause  the  secondary  winding  to 
energize  the  starting  electrode  intermittently, 
whereby  the  condenser  will  become  enabled  to 
discharge  intermittently  between  the  cathode 
and  the  anode. 

67.  In  combination,  a  gaseous-discharge  tube' 
having  an  anode,  a  cathode  and  a  starting  elec¬ 
trode,  a  condenser  connected  between  the  anode 
and  the  cathode,  means  for  charging  the  con¬ 
denser,  a  grid -controlled  discharge  tube  for  con¬ 
trolling  the  starting  electrode,  the  discharge  tube 
having  an  input  circuit  and  an  output  circuit  in 
which  the  condenser  is  connected,  and  means  for 
intermittently  controlling  the  input  circuit  to 
energize  the  starting  electrode  intermittently, 
whereby  the  condenser  will  Lecome  enabled  to 
discharge  intermittently  between  the  cathode  and 

anode. 

68.  In  enmMTmtinn  with  apparatus  adapted  for 
excitation  by  electrical  impulses,  means  for  ex¬ 
citing  such  apparatus  comprising  a  condenser,  a 
source  of  energy  far  charging  the  condenser, 

connected  in  series  circuit  with  the  energy 
source  and  with  the  condenser  for  charging  the 
condenser  to  a  potential  higher  than  the  poten¬ 
tial  of  the  energy  source,  said  means  comprising 
an  electric  c-herir  valve  and  an  inductance  farm¬ 
ing  with  the  condenser  a  slightly  damped  oscu¬ 
lating  circuit,  means  far  discharging  the  con¬ 
denser  at  selected  intervals,  and  means  for  con¬ 
veying  to  the  apparatus  the  voltage  impulse  which 
occurs  at  the  instant  that  current  ceases  to  flow 
through  said  electric  check  valve. 

69.  In  combination,  a  condenser,  a  source  of 
PO»en*W.f«r  ctatthatb. 


tial  higher  than  the  potential  of  the  energy 
source,  said  means  comprising  an  inductance  and 
an  electric  check  valve  connected  in  series  cir¬ 
cuit  with  the  energy  source  and  with  the  con- 
5  denser,  and  means  for  discharging  the  condenser 
at  selected  intervals. 

70.  In  combination,  a  trigger  tube,  a  condenser 
shunted  across  two  electrodes  of  said  device, 
means  for  charging  the  condenser  comprising  a 

10  source  of  current  and  an  electric  check  valve  and 
an  Inductance  forming  with  the  condenser  an 
oscillating  circuit,  and  means  for  applying  a  dis¬ 
charge  initiating  stimulus  to  said  trigger  tube  to 
cause  said  condenser  to  discharge  through  said 
jj  device. 

71.  In  combination,  a  discharge  device  of  the 
arc-like  discharge  type  having  a  plurality  of 
principal  electrodes  and  a  control  electrode, 
means  for  controlling  the  discharge  between  said 

20  principal  electrodes  including  an  oscillation  gen¬ 
erator  having  input  and  output  circuits, 
means  for  coupling  said  output  circuit  between 
said  control  electrode  and  one  of  said  principal 
electrodes,  the  potential  impressed  between  said 
control  electrode  and  said  one  principal  electrode 
25  from  said  output  circuit  during  each  period  of 
the  oscillations  of  said  generator  being  sufficient 
to  render  said  device  conductive,  and  rnpanx  for 
rendering  said  device  non-conductive  after  it 

_ has  been  rendered  conductive,  during  each  said 

30  period. 

72.  In  combination  an  electric  discharge  device, 
a  condenser;  a  discharge  circuit  including  saM 
condenser  and  said  discharge  device;  an  imped- 
ance,  a  rectifier  tube;  means  for  charging  s^id 

3  J  condenser  including  a  circuit  having  a  source  of 
direct  current,  said  impedance  and  said  rectifier 
tube;  and  means  for  causing  said  condenser  to 
discharge  suddenly  through  said  discharge  device 
.  at  predetermined  intervals  of  time. 
w  73.  In  combination  an  electric  discharge  de¬ 
vice,  a  condenser,  a  discharge  circuit  including 
said  condenser  and  said  discharge  device,  a  grid- 
controlled  discharge  device,  a  charging  circuit 
45  for  said  condenser  including  a  source  of  energy 
and  the  grid-controlled  discharge  device,  means 
including  an  auxiliary  circuit  connected  to 
charging  circuit  for  ranging  said,  condenser  to  be 
charged,  and  for  subsequently 
50  condenser  to  discharge  through  said  discharge 
device. 

74.  In  combination  an  electric  discharge  de¬ 
vice;  a  condenser;  a  discharge  circuit  including 
said  condenser  and  said  discharge  device;  an  im- 

55  pedance,  a  grid  controlled  gas  tube,  mean*  for 
charging  said  condenser  including  a  circuit  hav¬ 
ing  a  source  of  direct  current,  said  impedance 
and  said  grid  controlled  gas  tube;  and  means  far 
causing  said  condenser  to  discharge  suddenly 
through  said  discharge  device  at  predetermined 
intervals  of  time. 

75.  In  combination  an  electric  discharge  de¬ 
vice,  a  condenser,  a  discharge  circuit  including 
said  condenser  and  said  discharge  device,  an 

55  electron-discharge  device  having  a  control  grid, 
a  charging  circuit  for  said  condenser  including 
a  source  of  energy  and  said  electron-discharge 
device,  a  transformer  having  a  primary  winding 
and  a  secondary  winding  connected  to  said  cen- 
70  trol  grid,  and  for  causing  said  condenser 

to  discharge  through  said  electric  discharge  de¬ 
vice,  said  means  Including  means  far  censing  a 
surge  of  current  to  flow  through  the  primary 
winding  of  the  transformer, 
ye  76.  The  wnNnsticn  in  a  system  of  electrical 
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distribution,  of  a  source  of  direct  current,  a  wind-  so  timed  that  valve  is  rendered  non-conduc¬ 
ing  connected  to  said  source  through  a  continu-  tive  before  said  switching  is  opened, 

ously  excited  vapor  electric  device,  said  vapor  80.  For  use  in  transferring  power  between  an 
electric  device  comprising  an  anode,  a  cathode  alternating-current  circuit  ^  a  direct-current 
and  a  grid,  an  alternating  current  network  in-  5  circuit  at  least  one  of  said  circuits  having  a  source 
ductively  associated  with  said  winding,  means  of  potential,  the  combination  comprising  an  dec- 
for  controlling  the  grid  potential  and  means  asso-  trie  discharge  valve  having  a  plurality  of  prin- 

dated  with  said  controlling  means  for  providing  dpal  electrodes  and  meche-nir^i  switching  means 
said  grid  with  a  negative  bias,  said  controlling  interposed  in  series  between  said  circuits,  said 

means  also  having  means  for  periodically  remov-  10  valve  being  rendered  conductive  by  the  potential 
ing  the  negative  charge  on  said  grid.  from  said  source  when  said  switching  is 

77.  Far  use  in  transferring  power  between  a  closed,  means  responsive  to  the  potential  of  said 
first  circuit  and  a  second  circuit  at  least  one  of  circuits  for  rendering  said  valve  nan-conductive 
said  circuits  having  a  source  of  potential,  the  and  means  operating  in  synchronism  with  the 
combination  comprising  an  electric  discharge  current  flow  in  said  alternating-current  circuit 
valve  having  a  plurality  of  principal  electrodes  for  opening  and  closing  said  switching  nu^nn, 
and  mechanical  switching  means  interposed  hi  the  operation  of  said  rendering  means  and  said 
series  between  said  circuits,  said  valve  being  ren-  opening  and  closing  means  tw»*ng  so  ttmort  that 
dered  conductive  by  the  potential  from  said  said  valve  is  rendered  non -conductive  before  *a<d 
source  when  said  switching  means  is  closed,  2o  switching  means  is  opened. 

means  for  rendering  said  valve  nan-conductive  81.  For  use  in  transferring  power  between  an 
and  means  for  opening  said  switching  means,  alternating-current  circuit  and  a  direct-current 
the  operation  of  said  rendering  means  and  said  circuit  at  least  one  of  said  circuits  having  a  source 
opening  means  being  so  timed  that  said  valve  i$  of  potential,  the  combination  comprising  an  elec- 
rendered  non-conductive  before  said  switching  trie  discharge  valve  having  a  plurality  of  prin- 
means  is  opened.  dpal  electrodes  and  mechanical  switching  means 

78.  For  use  hi  transferring  power  between  a  interposed  in  series  between  said  circuits,  said 
first  circuit  and  a  second  circuit  at  least  one  of  valve  being  rendered  conductive  by  the  potential 
said  circuits  having  a  source  of  potential,  the  from  said  source  when  said  switching  mwaw  is 
combination  comprising  an  electric  discharge  closed,  means  responsive  to  the  potential  of  said 
valve  having  a  plurality  of  principal  electrodes  30  circuits  for  rendering  said  valve  non-conductive 
and  mechanical  switching  means  interposed  in  and  means  operating  in  synchronism  with  the 
series  between  said  circuits,  said  valve  being  ren-  ’  current  flow  in  said  alternating-current  circuit 
dered  conductive  by  the  potential  from  said  for  opening  and  closing  said  switching  mean*, 
source  when  said  switching  means  is  dosed,  «_  the  operation  of  said  rendering  means  and  said 
means  far  rendering  said  valve  non-conductive  0  opening  and  dosing  means  being  so  timed  that 
and  means  for  opening  said  switching  means,  the  said  valve  is  rendered  non-conductive  for  a  short 
operation  of  said  rendering  means  and  said  open-  time  compared  to  a  half  period  of  the  frequency 
ing  means  being  so  timed  that  said  valve  is  ren-  •  of  said  alternating-current  circuit  before  said 
dered  non-conductive  for  a  short  time  before  40  switching  mpar>*  is  opened. 

said  switching  means  is  opened.  82.  For  use  in  transmitting  power  from  an 

79.  For  use  in  transferring  power  between  an  alternating-current  circuit  a  direct-current  dr- 
altemating-current  circuit  and  a  direct-current  cult,  the  combination  comprising  an  electric  dis- 
dreuit  at  least  one  of  said  circuits  having  a  charge  valve  having  a  plurality  of  principal  dec- 
source  of  potential,  the  combination  comprising  _  trodes,  mechanical  switching  means  Interposed 
an  electric  discharge  valve  having  a  plurality  of  4j  in  series  between  said  circuits,  and  means  for 
principal  electrodes  a»d  mechanical  switching  periodically  closing  said  switching  means  in  syn- 
means  interposed  in  series  between  said  circuits,  chronism  with  the  potential  of  said  alternating- 
said  valve  being  rendered  conductive  by  the  po-  current  circuit  at  instant*  in  the  half  periods 
tential  from  said  source  when  said  switching  of  the  potential  of  said  alternating-current  cir- 
means  is  dosed,  means  far  rendering  said  valve  50  cult  which  are  predeterminable  at  will,  and  means 
non-conductive  and  means  operating  in  synchro-  for  opening  said  switching  means  after  the  cur- 
nism  with  the  current  flow  in  said  alternating-  rent  flow  through  said  valves  produced  by  the 
current  circuit  far  opening  and  dosing  said  dosing  of  said  switching  means  has  decreased 
switching  means,  the  operation  of  said  rendering  to  zero. 

means  and  said  opening  and  closing  means  being  JOSEPH  SLEPIAN. 
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ELECTRIC  FLASH  PRODUCING  METHOD  AND 
APPARATUS 

Benjamin  Miller,  Richmond  Hffl.  N.  Y.,  assignor, 
by  mesne  assignments,  to  Cities  Service  Oil 

.  Company,  New  York,  N.  Y.,  a  corporation  of 
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Original  No.  2,073.247,  dated  March  9, 1937,  Serial 
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reissue  April  5, 1939,  Serial  No.  200,090 

18  Claims.  (CL  177—311) 

This  invention  relates  generally  to  electric  second  to  .002  second.  For  a  neon  lamp  to  be 

flash  producing  methods  and  apparatus.  It  is  useable  as  a  stroboscope  on  all  ignition  systems 

particularly  directed  to  improved  method  and  and  under  all  practical  conditions,  it  must  be  so 

means  for  checking  the  ignition  timing  of  a  var-  constructed  that  it  will  become  conducting  and 

iable  speed  spark  ignition  engine.  5  furnish  light  with  a  potential  not  higher  than 

Variable  speed  spark  Ignition  engines,  partic-  about  3000  volts.  After  conduction  .has  started, 
ularly  automotive  engines,  are  usually  provided  a  neon  lamp  will  continue  to  conduct  until  the 
with  automatic  means  for  changing  the  point  in  potential  has  been  reduced  to  a  much  lower  value, 
the  cycle  at  which  the  spark  occurs,  as  the  speed  the  cut-off  voltage  (which  may  be  only  a  few 
of  the  engine  is  changed.  It  is  desirable  to  be  10  hundred  volts) ,  and  thereafter  the  lamp  remains 
able  to  determine  whether  these  means  are  func-  in  a  conductive  state  for  a  limited  time  of  roughly 

tinning  properly  without  removing  the  timinfr  .0001  to  .001  second.  The  second  and  even  later 

mechanism  from  the  engine.  The  primary  object  peaks  of  the  oscillating  ignition  impulses  of  an 

of  the  invention  is  to  provide  method  and  means  engine  spark  ignition  system  may  exceed  the 
whereby  the  point  in  the  cycle  of  a  spark  ignl-  16  lower  critical  potential  of  the  lamp  and  occur 
tlon  engine  at  which  the  ignition  impulse  is  trans-  '  with  a  frequency  greater  than  1000  per  second, 
mltted  to  the  cylinder  and  the  speed  of  the  engine  Therefore,  in  a  neon  lamp  energized  by  ignition 
may  be  concurrently  determined.  impulses  there  will  be  several  flashes  on  each 

It  has  been  proposed  to  check  the  action  of  ignition  impulse,  each  of  which  will  produce  an 

the  automatic  spark  advance  by  examining  strob-  20  image.  If  the  images  overlap,  there  will  appear 
oscopically  a  moving  part  of  the  engine  by  the  to  be  a  single  broad  image,  but  very  often  sev- 

llght  of  a  neon  lamp  which  is  energized  by  the  eral  distinct  Images  may  be  seen, 

ignition  impulses.  While  this  stroboscopic  meth-  Another  important  object  of  the  present  lnven- 
od  is  sound  in  principle,  the  neon  lamp  when  tlon  Is  therefore  to  provide  method  and  appara- 

energlzed  by  the  ignition  impulses  is  a  poor  strob-  26  tus  generally  adapted  for  stroboscopic  examlna- 
oscope,  because  the  intensity  of  illumination  is  tlon  of  spark  ignition  engines  by  means  of  an 

low  and  the  definition  not  sharp.  In  addition,  illumination  flash  of  high  Intensity,  and  which 

unless  the  speed  of  the  engine  is  determined  con-  gives  sharp  images  free  of  any  multiple  image 

currently  with  the  ignition  timing,  the  check  is  defect 

only  qualitative.  For  a  satisfactory  quantitative  30  Since  low  flash  intensity  and  lack  of  definition 
check,  it  Is  necessary  to  have  a  stroboscope  which  are  Inherent  in  the  broad  combination  of  Ignition 

furnishes  high  Intensity  of  illumination  with  impulse  generator  and  neon  lamp  stroboscope,  it 

sharp  definition,  and  to  have  also  a  way  to  de-  Is  necessary  to  use  some  other  method  to  obtain 

termlne  concurrently  the  speed  of  the  engine.  high  Intensity  and  sharp  definition.  The  method 

The  intensity  of  illumination  furnished  by  a  36  used  in  this  invention  is  to  cause  a  condenser, 
neon  lamp  excited  by  the  ignition  impulses  is  charged  from  a  8010*00  Independent  of  the  lgnl- 

necessarily  low,  for  the  reason  that  only  a  small  tlon  system  to  discharge,  through  a  neon  lamp, 

amount  of  energy  is  available  from  the  Ignition  or  other  gaseous  conductor  lamp,  at  the  time  that 

circuit.  The  lack  of  definition  is  due  to  the  shape  the  Ignition  Impulse  is  transmitted  to  the  cylin- 

of  the  ignition  wave.  A  typical  ignition  wave  is  40  der.  By  using  an  independent  energy  source,  the 
shown  in  the  oscillogram  which  is  Fig.  1  of  the  intensity  of  illumination  may  be  made  as  high 
drawings  forming  a  part  hereof.  It  may  be  seen  as  is  desired;  By  properly  arranging  the  con- 
that  this  ignition  impulse  is  a  damped  oscilla-  denser  circuits,  it  is  possible  to  get  one,  and  only 
tlon  whose  fundamental  frequency  is  of  the  order  one,  flash  for  each  ignition  impulse  and  to  make 
of  3000  cycles  and  which  is  practically  completed  46  the  flash  of  such  short  duration  that  an  extreme- 
in  about  .001  second.  The  peak  voltage,  fre-  ly  sharp  image  is  obtained.  The  arrangement  of 
quency,  and  duration  of  the  ignition  impulse  are  the  condenser  circuits  to  achieve  these  ends  is  an 
different  in  various  Ignition  systems,  depending  important  part  of  this  invention, 
on  the  construction  of  the  ignition  system,  the  It  has  long  been  known  that  a  gaseous  con- 
primary  voltage  applied,  the  speed  of  the  engine,  60  ductor  lamp,  such  as  a  neon  lamp  or  a  mercury 
and  other  factors  which,  in  general,  cannot  be  vapor  lamp,  may  be  arranged  in  a  circuit  whose 
controlled  at  the  time  of  test.  The  peak  voltages  potential  is  less  than  the  breakdown  potential  of 
will  vary  from  about  3000  to  20,000  or  over,  the  the  lamp,  and  that  no  current  will  flow  until 
fundamental  frequency  from  about  2000  to  about  the  lamp  is  put  into  the  conducting  state  by  a 
5000  cycles,  and  the  duration  from  about  .0005  66  momentary  impulse,  which  may  be  a  high  volt- 
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age  discharge  through  the  lamp,  the  Incidence  ductance  of  predetermined  magnitude  relative 

of  light  on  one  of  the  electrodes,  the  genera-  to  the  condenser  capacity  In  the  condenser 

tion  of  a  high  frequency  field  In  the  lamp,  or  charging  circuit,  the  charge  of  the  condenser 

some  other  means  of  Initially  ionizing  the  gas  may  be  built  up  so  gradually  during  the  first 


and/or  producing  a  supply  of  electrons  at  the 
cathode.  I  have  found  that  connecting  a  con¬ 
ductor  placed  near  the  cathode  of  such  a  gas¬ 
eous  discharge  lamp  to  the  spark  plug  or  other 
part  of-  the  high  tension  side  of  the  Ignition 
system  Is  sufficient  to  cause  the  lamp  to  conduct 
when  a  potential  considerably  less  than  the 
break-down  potential  is  supplied  to  its  electrodes. 
After  conduction  has  started.  It  will  continue 
until  the  potential  between  the  electrodes  has 
been  reduced  below  the  cut-off  voltage,  which 
may  be  only  a  few  volts  with  a  mercury  vapor 
lamp,  or  up  to  200  or  300  volts  with  neon  or  other 
permanent  gas  lamps,  depending  on  their  con¬ 
struction.  temperature,  pressure,  etc.  After  con¬ 
duction  has  ceased  because  the  potential  has 
dropped  below  the  cut-off  voltage,  the  conduct¬ 
ing  state  dies  away  in  a  short  but  finite  time,  and 
the  Initial  non-conducting  state  Is  resumed  after 
a  period  which  Is  of  the  order  of  .0001  to  .001 
second.  The  term  “trigger  tube”  will  be  here¬ 
inafter  employed  to  designate  a  gaseous  conduc¬ 
tor  device  of  the  type  above  referred  to  In  which 
conduction  of  current  through  a  gaseous  medium 
between  two  primary  electrodes  Is  Initiated  by 
applying  the  proper  stimulus,  as  for  example  by 
changing  the  potential  of  a  third  electrode.  As 
examples  of  trigger  tubes  may  be  mentioned 
the  mercury  arc  lamp  with  a  starting  band,  the 
grid-glow  tube,  and  the  thyratron. 

Stroboscopes  have  been  constructed  using  the 
principle  of  a  condenser  discharge  through  a 
gaseous  conductor  lamp,  the  discharges  being 
caused  to  occur  at  the  desired  times  by  apply¬ 
ing  the  appropriate  stimulus.  The  lamp  goes  out 
when  the  condenser  has  discharged,  and  will  not 
light  again  until  the  condenser  has  been  re¬ 
charged  and  the  stimulus  reapplied,  so  long 
as  the  potential  of  the  condenser  during  the  re¬ 
charging  period  does  not  rise  more  rapidly  than 
the  potential  required  for  current  flow  through 
the  lamp  rises  during  the  deionization'  period. 
It  Is  merely  necessary  to  Insert  In  the  charging 
circuit  of  the  condenser  a  resistance,  which  may 
have  Inductance  or  which  may  be  noninductlve. 
of  such  value  that  the  lamp  does  not  carry  a 
steady  arc.  Such  stroboscopes  cannot  be  used 
with  the  ignition  Impulses  of  a  spark  Ignition 
engine  as  stimuli,  since  they  give  several  Images 
for  each  Ignition  impulse,  because  the  ignition 
Impulse  Is  a  train  of  stimuli  which  Is  of  rela¬ 
tively  long  duration.  In  order  to  Insure  that 
there  win  be  only  one  flash  for  each  ignition 
Impulse.  It  Is  another  purpose  of  the  present 
Invention  to  use  a  timed  condenser  charging 
circuit. 

Another  important  object  of  the  present  inven¬ 
tion  Is  therefore  to  provide  method  and  means 
adapted  for  producing  flashes  of  high  Intensity 
and  for  giving  sharp  stroboscopic  Images  when 
the  flashes  are  Initiated  by  impulses  such  as  the 
spark  Ignition  Impulses  of  the  ordinary  spark 
Ignition  engine. 

To  accomplish  this  object  the  Invention  con¬ 
templates  employment  of  a  trigger  tube  flash¬ 
ing  device  having  two  primary  electrodes  In  cir¬ 
cuit  with  a  condenser  which  receives  its  charge 
from  an  oscillating  circuit,  and  having  a  con¬ 
nection  with  the  Ignition  circuit  of  a  spark-igni¬ 
tion  engine  or  other  means  for  supplying  the  Ini¬ 
tiating  Impulse.  By  including  resistance  and  in- 


6  part  of  the  charging  cycle  following  a  discharge 
as  to  hold  the  condenser  charge  below  the  lower 
critical  potential  of  the  trigger  tube  for  at  least 
.001  second  after  the  flash  has  occurred,  while 
permitting  an  Increased  rate  of  charging  during 
10  the  latter  part  of  the  charging  cycle  to  bring 
the  condenser  charge  to  flash  producing  intensity 
prior  to  the  Instant  when  the  next  flash  is  due 
to  occur.  An  Important  feature  of  the  Invention 
therefore  resides  In  the  employment  either  of  a 
IS  slightly  damped  oscillating  circuit  Including  an 
electric  check  valve,  or  of  a  highly  damped  os¬ 
cillating  circuit,  for  charging  a  condenser,  the 
discharge  of  which  produces  the  flash  of  a  trig¬ 
ger  tube  flashing  device. 

20  With  the  above  and  other  objects  and  features 
in  view,  the  Invention  resides  In  the  method  and 
apparatus  for  producing  electrical  energy  flashes 
and  determining  Impulse  rates,  which  Is  herein¬ 
after  described  and  particularly  defined  In  the 
26  appended  claims. 

The  Invention  will  be  hereinafter  more  partic-. 
ularly  described  by  reference  to  the  accompany¬ 
ing  drawings.  In  which 

Fig.  1  Is  an  oscillogram  of  a  typical  Ignition 
30  impulse  of  a  spark  Ignition  engine. 

Tig.  2  sets  forth  the  rise  of  condenser  poten¬ 
tial  In  typical  non-oscillating  and  oscillating  cir¬ 
cuits. 

Fig.  3  sets  forth  curves  to  scale  showing  re- 
35  spectively  the  charging  current  and  rise  of  con¬ 
denser  potential  In  a  slightly  damped  oscillating 
circuit  during  the  first  half  wave. 

Fig.  4  Is  a  wiring  diagram  of  a  condenser  dls- 
charge  trigger  tube  stroboscope  having  an  alter- 
40  nating  current  source  of  energy,  a  highly  damped 
oscillating  condenser  charging  circuit  and  an 
ammeter  for  measuring  the  charging  current. 

Fig.  5  is  a  wiring  diagram  of  a  condenser  dls- 
charge  trigger  tube  rate  meter  having  a  slightly 
dampqd  oscillating  condenser  charging  circuit 
Including  an  electric  check  valve,  together  with 
a  galvanometer  for  measuring  by  comparison  of 
voltages  across  fixed  and  .adjustable  resistors 
__  connected  respectively  In  series  and  parallel  with 
w  the  trigger  tube,  the  number  of  flashes  per  unit 
of  time  Initiated  by  a  photo  cell. 

Fig.  6  Is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  frequency  meter  having  an 
gg  oscillating  condenser  charging  circuit  Including 
an  electric  check  valve,  together  with  means  for 
measuring  by  comparison  of  voltages  across  fixed 
resistors  connected  respectively  In  series  and  par¬ 
allel  with  the  trigger  tube,  the  frequency  of  an 
„  alternating  electric  current  which  flows  through 
a  transformer  connected  to  the  exciting  electrode 
of  the  trigger  tube. 

Fig.  7  is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  stroboscope  having  a  highly 
g5  damped  oscillating  condenser  charging  circuit 
and  Including  an  ammeter  for  measuring  dis¬ 
charge  current  and  a  volt-meter  for  measuring 
the  potential  of  the  source  of  current  employed 
‘  In  charging  the  condenser. 

70  Fig.  8  is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  rate  meter  having  a  slightly 
damped  oscillating  condenser  charging  circuit  In¬ 
cluding  an  electric  check  valve  and  Including  an 
ammeter  for  measuring  discharge  current  and  a 
76  voltmeter  for  measuring  the  potential  of  a  source 
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of  constant  potential  current  employed  tn  chart¬ 
ing  the  condenser. 

Fig.  9  Is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  rate  meter  having  a  highly 
damped  oscillating  condenser  charging  circuit, 
together  with  a  galvanometer  for  measuring  by 
comparison  of  voltages  across  Axed  and  adjust¬ 
able  resistors  connected  respectively  in  series  and 
parallel  with  the  trigger  tube,  the  number  of 
flashes  per  unit  of  time  initiated  by  a  photocell. 

Fig.  10  is  a  wiring  diagram  of  a  condenser  dis¬ 
charge  trigger  tube  stroboscope  and  rate  meter 
having  a  slightly  damped  oeclllatixig  condenser 
charging  circuit  including  an  electric  check  valve 
and  including  at  least  one  ammeter  for  measur¬ 
ing  the  current  flowing  through  the  trigger  tube 
and  a  voltmeter  for  measuring  the  average  po¬ 
tential  of  a  reservoir  condenser  which  is  charged 
from  alternating  current  mains  by  means  of  a 
transformer  and  full  wave  rectifier. 

Fig.  2  shows  the  rise  of  voltage  in  several  con¬ 
denser  charging  circuits,  all  of  which  are  designed 
so  that  the  condenser  Is  practically  fully  charged 
In  .02  second.  Such  a  charging  time  will  be  suit¬ 
able  for  use  with  a  4-stroke  cycle  automotive  en¬ 
gine  whose  maximum  speed  is  about  4800  RP.1L 
and  which  therefore  delivers  40  ignition  impulses 
to  each  cylinder  each  second.  Curve  A  shows  the 
rise  of  voltage  in  a  circuit  containing  no  induct- 
tance.  It  may  be  seen  that  at  the  end  of  .002 
second  the  voltage  has  already  exceeded  40%  of 
the  source  voltage.  If  such  a  charging  circuit 
were  used,  the  condenser  would  be  ready  to  main¬ 
tain  conductance  in  a  gaseous  conductor  lamp 
In  circuit  therewith,  at  the  end  of  about  .0004 
second  after  discharge,  and  there  would  there¬ 
fore  be  several  images  with  practically  every  Igni¬ 
tion  system  which  might  be  used  for  stimulating 
discharge  of  the  condenser  through  the  lamp. 
Curve  B  shows  the  rise  of  voltage  in  the  con¬ 
denser  when  charged  through  a  resistance  hav¬ 
ing  the  maximum  amount  of  Inductance  possible 
without  oscillation.  It  may  be  seen  that  at  the 
end  of  .002  second  the  condenser  potential  has 
reached  17%  of  the  source  potential.  The  con¬ 
denser  In  such  a  circuit  would  be  ready  to  flash 
after  about  .0015  second.  Such  a  circuit  could  be 
used  with  most  Ignition  systems,  but  with  some  ig¬ 
nition  systems  there  would  be  two  flashes.  Curve 
C  shows  the  rise  of  voltage  In  a  circuit  which  Is 
primarily  Inductive,  or  in  other  words,  a  slightly 
damped  oscillating  circuit.  It  may  be  seen  that 
at  the  end  of  .002  second  the  voltage  of  the  con¬ 
denser  Is  only  about  2%  of  the  source  voltage, 
and  the  condenser  Is  not  ready  to  flash  until  more 
.005  second  has  elapsed.  Such  a  circuit 
would  not  give  more  than  one  Image  with  any 
commercial  ignition  system.  However  at  the 
end  of  .02  second,  the  voltage  la  still  rising  steeply 
and  the  condenser  voltage  will  continue  to  oscil¬ 
late  above  and  below  the  source  voltage  for  a 
considerable  time.  At  speeds  slower  than  4800 
R.  P.  M.,  therefore,  the  condenser  voltsge  at  the 
tim»  of  flash  may  vary  considerably.  Since 
the  Intensity  of  the  flash  Is  roughly  pro¬ 
portional  to  the  square  of  the  voltage,  this 
condition  Is  undesirable.  Curve  D  shows  the 
rise  of  voltage  In  a  highly  damped  oscillat¬ 
ing  circuit.  It  may  be  seen  that  at  the  end 
of  .002  second  the  condenser  voltage  Is  only 
about  836%  of  the  source  voltage,  so  that  with 
this  circuit,  also,  all  commercial  spark  Ignition 
systems  could  be  used  without  getting  more  than 
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voltage  Is  still  rising  at  the  end  of  .02  seoond,  it 
is  rising  very  slowly,  and  the  peek  voltage  is 
only  about  34  of  1%  higher  than  the  source 
voltage,  and  thereafter  the  voltage  is  never  more 
5  than  34  of  1%  different  from  the  source  voltage. 
In  order  to  be  useable  with  spark  ignition  sys¬ 
tems.  the  condenser  charging  circuit  should  be 
so  arranged  that  it  is  a  highly  damped 
circuit,  that  Is.  the  peak  voltage  should  be  higher 
10  than  the  source  voltage,  but  no  more  than  about 
4%  higher  and  preferably  not  more  than  34  of 
1%  higher. 

Fig.  4  and  Fig.  7  show  condenser  charging 
circuits  which  are  highly  damped  oscillating  dr- 
15  cults.  As  an  example,  condenser  II  may  be  a 
2-mlcrofarad  condenser  charged  from  a  source 
of  potential  of  1000  volts  through  an  Inductance 
of  8  to  10  henries  and  a  resistance  of  8200  to 
4000  ohms.  The  Inductance  Is  represented  at 
<0  L  and  the  resistance  at  R. 

A  preferred  method  of  charging  the  condenser 
is  to  use  a  slightly  damped  oscillating  circuit  and 
an  electric  check  valve.  The  rise  of  voltage  and 
the  rise  and  fall  of  current  in  such  a  circuit  are 
25  shown  In  Hg.  3.  With  a  source  voltage  of  550, 
the  condenser  voltsge  rises  in  .02  seoond  to  1000 
volts,  the  current  rises  from  zero  to  about  155 
mllllamperes  in  something  less  than  .01  second, 
and  then  falls  again  to  aero  at  the  end  of  .02 
30  second.  The  tendency  of  the  over-charged  con¬ 
denser  to  discharge  back  to  the  source  of  volt¬ 
age  is  overcome  by  the  electric  check  valve,  which 
allows  current  to  flow  but  one  way.  Current  can¬ 
not  flow  through  the  check  valve  until  the  con- 
55  denser  voltage  has  been  reduced  below  the  source 
voltage.  It  may  be  seen  that  the  oondenser  volt¬ 
age  at  the  end  of  .002  second  Is  even  lower  In 
this  case  than  In  the  case  of  the  highly  damped 
oscillating  circuit  of  Fig.  2.  Also  the  condenser 
potential  at  the  time  of  flashing  Is  Independent 
of  the  rate  of  flashing  so  long  as  the  flashes  oc¬ 
cur  at  Intervals  not  shorter  than  .02  second. 
This  circuit  has  the  additional  advantage  that 
the  voltage  of  the  source  need  be  only  slightly 
45  more  than  half  the  voltage  to  be  used  on  the 
condenser;  that  the  efficiency,  which  In  the  usual 
condenser  charging  circuit  Is  50%,  may  be  made 
05%  or  higher;  and  that  there  Is  no  current  flow 
at  the  time  of  flash.  Fig.  5  and  Fig.  6  show 
*0  slightly  damped  oscillating  condenser  charging 
circuits  with  electric  check  valves.  As  an  exam¬ 
ple,  18  may  be  a  2-microfarad  condenser  charged 
from  a  550  volt  source  through  an  Inductance  of 
20  henries  which  has  a  resistance  of  400  ohms. 
55  inductance  Is  shown  at  L.  The  electric 
check  valve  Is  shown  at  12.  A  hot  cathode  mer¬ 
cury  vapor  tube  may  be  used  conveniently,  as  an 
electric  check  valve.  I  have  found  that  the  type 
„  83  rectifier  used  in  radio  receiving  sets  suitable 
with  both  anodes  connected  to  condenser  10. 

By  using  the  highly  damped  oscillating  circuit 
shown  In  Figures  4  and  7,  or  the  slightly  damped 
circuit  with  check  valve  shown  In  Flg- 
gg  urea  5  and  6.  it  becomes  possible  to  determine 
the  engine  speed  by  measuring  the  current  flow¬ 
ing  through  the  lamp  15.  Since  with  a  constant 
potential  source  the  condenser  II  Is  charged  to 
the  same  potential  before  every  flash,  the  quanti- 
70  ty  of  electricity  discharged  per  flash  Is  constant, 
and  the  total  quantity  of  electricity  delivered  to 
the  lamp  14  per  second  is  directly  proportional 
to  the  number  of  flashes  per  second.  Since  an 
ordinary  ammeter  reads  directly  the  average 
IS  quantity  of  electricity  per  second,  it  may  be  call- 
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b rated  directly  In  ignition  impulses  per  second 
or  in  revolutions  per  second  or  per  minute. 

In  Fig.  7,  16  and  IT  are  ammeters.  Since  the 
ordinary  ammeter  has  a  relatively  high  induc¬ 
tance  and  resistance,  and  since  the  Inductance  6 
and  resistance  of  the  condenser  discharge  cir¬ 
cuit  should  be  low,  for  reasons  to  be  explained 
below,  it  is  preferable  to  use  a  thermal  ammeter 
IT  if  the  Instrument  is  to  be  placed  in  the  con¬ 
denser  discharge  circuit.  A  thermal  ammeter  10 
reads  effective  current.  The  effective  current  in 
the  condenser  discharge  circuit  is  a  function  of 
the  condenser  voltage,  the  resistance  of  the  dis¬ 
charge  circuit,  and  the  number  of  flashes  per 
second,  so  that  for  any  particular  set  of  condi-  IS 
tions  an  effective  current  meter  in  the  condenser 
discharge  circuit  may  also  be  calibrated  directly 
in  ignition  impulses  per  second  or  revolutions  per 
second  or  per  minute.  The  resistance  of  the  con¬ 
denser  discharge  circuit  may  be  different  with  20 
different  lamps,  so  that  if  a  thermal  meter  is 
used,  it  is  necessary  to  calibrate  the  meter  with 
the  lamp  with  which  it  is  to  be  used.  In  order 
to  avoid  the  necessity  of  calibrating  the  meter 
with  the  lamp,  it  is  preferable  to  use  an  average  25 
current  meter  and  to  place  it  in  the  condenser 
charge  circuit,  such  as  1 6.  The  reading  is  then 
independent  of  the  resistance  of  the  condenser 
discharge  circuit,  and  one  lamp  may  be  replaced 
by  another  without  changing  the  calibration  of  30 
the  meter. 

As  pointed  out  above,  the  average  current  is 
directly  proportional  to  the  flashing  rate  if  the 
condenser  potential  at  the  time  of  flash  is  con¬ 
stant.  At  a  particular  flashing  rate,  the  average  35 
current  is  proportional  to  the  potential  of  the 
source.  It  is,  therefore,  necessary  to  use  a  source 
of  constant  potential,  or  to  measure  the  poten¬ 
tial,  if  it  cannot  be  maintained  constant,  in  or¬ 
der  to  interpret  the  meter  reading  in  terms  of  40 
flashing  rate.  Ih  Fig.  7,  18  indicates  a  voltmeter, 
which  is  used  to  measure  the  potential  of  the 
source  20.  The  voltmeter  may  be  used  either 
to  determine  that  the  potential  is  correct,  or  to 
determine  the  actual  potential,  in  order  to  cor-  45 
rect  the  ammeter  reading.  It  should  be  noted 
that  16  may  also  be  a  thermal  meter. 

It  is  usually  difficult  to  maintain  the  potential 
of  the  source  constant  with  varying  loads.  an 
Change  of  potential  with  load,  that  is,  the  regula¬ 
tion  of  the  source,  causes  the  ammeter  reading 
to  vary  from  direct  proportionality  with  the 
flashing  rate.  If  the  regulation  remains  con¬ 
stant,  it  is  possible  to  calibrate  the  Instrument 
at  known  flashing  rates  with  a  source  whose  po- 
tential  is  known  at  some  one  flashing  rate,  pref¬ 
erably  zero,  and  thereafter  to  adjust  the  poten¬ 
tial  to  the  same  value  at  the  same  flashing  rate. 

For  example,  source  20  of  Fig.  7  may  have  a  po¬ 
tential  of  1000  volts  when  no  current  is  being  00 
drawn  from  it.  When  an  average  current  of  100 
mllliamperes  is  being  drawn,  the  average  poten¬ 
tial  of  the  source  may  be  reduced  to  900  volts. 

In  order  to  insure  calibration  constancy,  it  is 
merely  necessary  to  be  sure  that  the  no-load  po-  65 
tential  is  1000  volts  and  that  the  regulation  is 
constant.  If  the  potential  is  determined  at  no 
load  and  at  the  highest  load  to  be  used,  is, 
at  the  highest  flashing  rate  to  be  measured,  and 
if  these  values  are  the  same  as  at  the  time  of  70 
calibration,  it  can  be  assumed  that  intermediate 
values  will  also  be  correct. 

The  current  flowing  into  the  condenser  10  con¬ 
sists  of  a  series  of  impulses  which,  in  general, 
have  the  shape  shown  in  Figure  3,  which  are  sep-  75 


arated  by  intervals  of  no  current  flow.  Each  fl**fr 
of  lamp  14  causes  a  current  impulse  of  the  same 
kind,  and  the  less  frequent  the  flashes  the  longer 
are  the  intervals  between  current  impulses. 
When  the  intervals  become  very  long,  thftt  is,  at 
low  flashing  rates,  the  ammeter  needle  tends  to 
vibrate.  To  reduce  this  tendency,  it  is  desirable 
to  charge  the  condenser  1 0  from  a  source  which 
is  a  larger  condenser,  such  as  22  in  Fig.  4.  The 
ammeter  16  may  then  be  placed  in  the  charging 
circuit  of  this  reservoir  condenser  and  the  reser¬ 
voir  condenser  charging  circuit  preferably  con¬ 
tains  a  large  amount  of  inductance,  represented 
as  L'R'.  The  effect  of  using  a  reservoir  con¬ 
denser  kept  charged  through  a  high  inductance 
is  to  smooth  the  current  passing  through  the  am¬ 
meter  16.  The  average  current  is.  of  course,  the 
same  in  all  three  circuits,  that  is,  the  lamp  flash¬ 
ing  circuit,  the  flashing  condenser  charging  cir¬ 
cuit,  and  the  reservoir  condenser  charging  cir¬ 
cuit;  but  the  intervals  between  current  Impulses 
are  relatively  long  in  the  lamp  flashing  circuit 
and  relatively  short  in  the  reservoir  condenser 
charging  circuit  as  compared  in  both  Instances 
to  the  intervals  between  current  impulses  in  the 
flashing  condenser  charging  circuit. 

The  mercury  vapor  lamp,  shown  at  14  in  Fig.  4, 
and  the  neon  lamp,  shown  at  14a  in  Fig.  7,  are 
members  of  the  class  of  trigger  tubes,  that  is, 
gaseous  discharge  devices  which  may  be  arranged 
so  that  they  start  to  conduct  only  when  the 
proper  stimulus  is  applied.  14b  In  Fig.  5  and  14c 
in  Fig.  6,  are  trigger  tubes  in  which  the  stimulus 
is  the  changing  of  the  potential  of  a  third  elec¬ 
trode,  usually  in  the  form  of  a  grid  24  between 
the  cathode  and  anode.  14b  is  so  constructed 
that  it  becomes  a  conductor  when  the  grid  24  is 
made  positive  to  the  cathode:  that  is.  potential 
may  be  applied  between  the  anode  and  cathode 
but  no  current  will  flow  until  a  potential  is  applied 
to  the  third  electrode  which  makes  it  positive 
with  respect  to  the  cathode.  1 4c  Is  constructed  so 
that  no  current  will  flow  so  long  as  the  third  elec¬ 
trode  is  maintained  sufficiently  negative  with  re¬ 
spect  to  the  cathode,  but  current  will  start  to  flow 
if  there  is  a  potential  between  the  anode  and 
cathode  when  the  negative  potential  of  the  third 
electrode,  with  respect  to  the  cathode,  is  reduced 
below  a  critical  value.  14b  may  be  called  a  posi¬ 
tive  grid  trigger  tube,  and  14c  a.  negative  grid 
trigger  tube.  These  devices  are  characterized  by 
the  fact  that  the  grid  potential  at  which  current 
flow  starts  is  a  function  of  the  potential  between 
the  anode  and  cathode,  as  well  as  of  the  construc¬ 
tion  of  the  tube.  Certain  of  them  may  be  posi¬ 
tive  grid  trigger  tubes  with  a  relatively  low  poten¬ 
tial  between'  anode  and  cathode,  and  negative  grid 
trigger  tubes  with  a  high  potential  between  the 
anode  and  cathode.  Others  are  so  constructed 
that  with  the  highest  safe  potential  between  an¬ 
ode  and  cathode,  current  will  not  flow  until  the 
grid  is  made  positive  with  respect  to  the  cathode. 
A  third  type  is  so  constructed  that  a  negative 
bias  is  required  to  keep  current  from  flowing 
when  the  anode  and  cathode  are  connected  to 
a  source  where  potential  is  but  slightly  higher 
than  the  cut  off  voltage.  All  of  the  trigger  tubes 
have  the  common  characteristic  that  after  cur¬ 
rent  flow  has  been  initiated,  it  Will  continue  un¬ 
til  the  anode  to  cathode  potential  has  been  re¬ 
duced  below  the  cut-off  voltage  of  the  tube,  which 
is  in  general  considerably  lower  than  the  voltage 
initially  applied  between  anode  and  cathode. 

The  several  circuits  shown  in  Figures  4, 5, 6  and 
7  will  now  be  more  particularly  described.  Fig.  4 
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shows  a  condenser  discharge  trigger  tube  strobo¬ 
scope  and  rate  meter  particularly  adapted  for  use 
in  checking  the  Ignition  timing  of  a  spark  Igni¬ 
tion  engine.  28  Is  a  source  of  alternating  current 
energy,  to  which  is  connected  the  primary  of  5 
transformer  28.  The  output  of  the  transformer 
is  connected  through  the  rectifiers  38  to  the  bleed¬ 
er  resistor  R".  Part  of  the  rectified  current  flows 
through  R";  the  remainder  flows  through  induc¬ 
tive  resistance  L'R'  and  ammeter  16  to  the  reser-  10 
voir  condenser  22.  Prom  the  reservoir  condenser 
22,  current  flows  through  the  Inductance  L  and 
resistance  R  to  the  flashing  condenser  i  0.  Leads 
32  and  34  connect  flashing  condenser  10  to  the 
mercury  vapor  lamp  14  through  the  separable  15 
connector  36.  Mercury  vapor  lamp  14  consists  of 
a  glass  inverted  U-tube  having  two  internal  mer¬ 
cury  pool  electrodes,  38  and  40  respectively.  As 
shown,  electrode  38  is  cathode,  and  electrode  40 
is  anode,  but  by  changing  the  relative  positions  of  20 
the  parts  of  separable  connector  36,  38  may  be 
made  cathode  and  40  anode.  Metal  bands  42  and 
44,  on  the  outside  of  the  glass  tube  near  the  mer¬ 
cury  levels,  are  connected  by  lead  46  to  the  center 
electrode  of  spark  plug  48.  25 

When  an  Ignition  impulse  is  delivered  by  the 
ignition  system  of  the  engine  to  spark  plug  48, 
metal  bands  42  and  44  take  up  the  high  poten¬ 
tial  impressed  on  the  center  electrode  of  spark 
plug  48,  causing  the  mercury  vapor  lamp  to  be-  SO 
come  conductive.  Flashing  condenser  10  then 
discharges  through  mercury  vapor  lamp  14,  re¬ 
sulting  in  a  flash  of  light  of  extremely  brief 
duration.  The  time  during  which  current  flows 
through  the  mercury  vapor  lamp  14  is  deter-  85 
mined  by  the  capacity,  inductance,  and  resist¬ 
ance  of  the  condenser  discharge  circuit.  The 
lower  the  capacity.  Inductance,  and  resistance  of 
the  condenser  discharge  circuit,  the  shorter  the 
time  of  discharge  and  the  less  the  duration  of  40 
the  light  flash.  The  capacity  Is  principally  that 
of  the  flashing  condenser.  The  Inductance  and 
resistance  are  those  of  the  leads  and  the  lamp. 

By  using  relatively  short  heavy  leads  kept  par¬ 
allel  and  close  together  and  a  lamp  having  a  45 
short  relatively  wide  discharge  path,  the  induct¬ 
ance  and  resistance  can  be  made  quite  low.  The 
discharge  time  Is  then  nearly  proportional  to  the 
square  of  the  capacity  of  the  flashing  condenser. 
Using  10  feet  of  #14  parallel  wire  for  leads  and 
a  lamp  having  a  discharge  path  approximately 
4"  long  and  54"  in  diameter,  the  discharge  time 
will  be  about  1  microsecond  with  a  2-microfarad 
flashing  condenser,  so  that  an  Intense,  well-de-  „ 
fined  image  is  produced.  Plashing  condenser  .10  09 
is  then  recharged  from  reservoir  condenser  22 
through  the  highly  damped  oscillating  circuit,  as 
explained  above,  and  discharges  again  the  next 
time  an  Ignition  impulse  is  delivered  to  spark  w 
plug  48.  The  average  current  flowing  through 
mercury  vapor  lamp  14  is  indicated  by  ammeter 
16,  which  is  preferably  an  average  current,  D’Ar- 
sonval  type  milllammeter.  The  reading  corre¬ 
sponding  to  any  flashing  rate,  and  therefore  to  M 
any  engine  speed,  may  be  calculated  from  the 
voltage  of  source  26  and  the  circuit  constants, 
but  it  Is  preferable  to  calibrate  ammeter  16  In 
impniM»a  per  second  or  revolutions  per  minute 
by  direct  determination  at  several  known  flash-  to 
lng  rates.  The  calibration  of  the  instrument  will 
remain  constant  so  long  as  the  potential  of  source 
26  Is  the  as  it  was  when  the  calibration  was 
made.  If  it  Is  necessary  to  use  the  instrument 
in  various  places,  it  is  preferable  to  arrange  taps  Tf 


on  the  primary  of  transformer  28  so  that  the 
same  secondary  voltage  may  be  obtained. 

Fig.  7  differs  from  Fig.  4  chiefly  in  that  a  neon 
lamp  14a  is  used,  together  with  a  source  20  of 
direct  current  charging  potential  The  neon 
lamp  has  the  advantage  that  it  may  be  placed  in 
any  position,  whereas  the  mercury  lamp  must 
be  held  so  that  the  mercury  pools  are  in  contact 
with  their  respective  lead-in  wires. 

Fig.  5  shows  an  arrangement  particularly 
adapted  for  stroboscopic  examination  of  a  mov¬ 
ing  element  and  for  determining  its  speed.  The 
source  of  potential  20  is  directly  connected  to 
potentiometer  50  and  also  to  the  flashing  con¬ 
denser  10  through  inductance  L  and  resistance  R 
and  check  valve  12.  Galvanometer  52  is  con¬ 
nected,  as  shown,  to  the  positive  end  of  resistor 
R  and  to  adjustable  contact  54,  which  may  be  set 
at  various  points  along  potentiometer  50.  Flash¬ 
ing  condenser  10  is  connected  to  trigger  tube  14b 
through  leads  32  and  34,  lead  32  connected  to  the 
cathode,  and  lead  34  to  the  anode.  The  grid  24 
of  trigger  tube  14b  is  connected  through  lead  56 
to  the  cathode  of  photo-electric  cell  58.  The 
anode  of  photo-electric  cell  58  is  connected 
through  lead  60  and  resistor  62  to  the  anode  of 
trigger  tube  14b.  The  potential  of  flashing  con¬ 
denser  10  and  the  construction  of  trigger  tube 
14b  are  such  that  no  current  flows  through  the 
trigger  tube  14b  until  its  grid  has  become  posi¬ 
tive  with  respect  to  its  cathode.  Light  from 
lamp  64  may  be  directed  onto  cathode  of  photo¬ 
electric  cell  58  by  lenses  66  and  68,  when  an  aper¬ 
ture  10  of  a  revolving  disc  72  comes  into  the  light 
path.  This  causes  photo-electric  cell  58  to  be¬ 
come  a  conductor,  and  brings  the  potential  of 
the  grid  of  trigger  tube  14b  to  a  value  positive 
with  respect  to  the  cathode  of  the  trigger  tube, 
thus  initiating  conduction.  Flashing  condenser 
10  discharges  through  the  trigger  tube  14b  once 
for  each  revolution  of  disc  72,  which  is  mounted 
so  as  to  revolve  at  a  rate  proportional  to  the  speed 
of  the  moving  element  whidh  is  to  be  examined. 
The  average  voltage  drop  across  R  is  propor¬ 
tional  to  the  average  current  flowing  through  the 
trigger  tube  14b  and  therefore  to  the  product  of 
the  potential’  of  source  20  and  the  fibbing  rate. 
The  voltage  drop  across  the  portion  of  50  between 
end  74  and  movable  contact  54,  is  dependent  on 
the  position  of  movable  contact  54  and  the  po¬ 
tential  of  source  20.  It  is  possible  to  move  con¬ 
tact  54  to  a  position  such  that  galvanometer  52- 
shows  that  the  potential  at  54  is  the  same  as  the 
potential  at  the  positive  end  of  R  at  any  particu¬ 
lar  flashing  rate.  This  position  will  be  inde¬ 
pendent  of  the  potential  of  20,  since  a  change  in 
the  potential  of  20  will  change  the  potential  drops 
across  R  and  the  selected  portion  of  50  equally. 
Each  position  of  54,  therefore,  corresponds  to  a 
particular  flashing  rate,  and  this  correspondence 
is  independent  of  the  potential  of  source  20. 
The  function  of  resistor  62  is  to  limit  the  current 
flow  in  the  excitation  circuit  to  a  safe  value. 

Fig.  6  shows  apparatus  particularly  adapted 
for  checking  the  frequency  of  an  alternating 
current.  Current  flows  from  source  of  potential 
26  through  resistor  R'  and  through  resistor  R 
and  inductance  L'  to  reservoir  condenser  22,  and 
from  reservoir  condenser  22  through  inductance 
L  and  check  valve  12  to  flashing  condenser  16. 
Flashing  condenser  16  is  connected  to  trigger 
tube  14c  through  leads  32  and  34  and  a  resistor 
76.  The  function  of  resistor  76  is  to  limit  the 
maximum  current  flow  through  trigger  tube  14c. 
and  it  may  be  omitted  if  desired.  The  current 
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whose  frequency  is  to  be  checked  is  Impressed 
on  the  primary  of  transformer  It  whose  sec¬ 
ondary  is  in  the  cathode-gild  circuit  of  trigger 
tube  14c,  in  series  with  potential  It. 

When  no  current  flows  in  the  primary  of  trans-  5 
former  71,  the  grid  24  of  trigger  tube  14c  is  main¬ 
tained  sufficiently  negative  by  biasing  potential 
I!  so  that  trigger  tube  14c  does  not  conduct.  On 
each  circle  of  alternating  current  in  the  primary 
of  transformer  It  the  gild  of  trigger  tube  14c  is  10 
made  alternately  more  and  less  negative  with 
respect  to  the  cathode.  At  the  instant  that  the 
grid  becomes  sufficiently  less  negative,  trigger 
tube  14c  starts  to  conduct,  and  condenser  It  dis¬ 
charges  through  trigger  tube  14c  and  resistor  7t.  is 
Flashing  condenser  It  then  recharges  from  reser¬ 
voir  condenser  22  through  Inductance  I*  and 
check  valve  12.  The  average  current  through 
resistor  R,  and  therefore  the  average  voltage  drop 
across  resistor  R,  are  proportional  to  the  product  20 
of  the  potential  of  source  21  and  the  flushing 
rate,  which  at  any  time  is  proportional  to  the 
frequency  of  the  current  flowing  in  the  primary 
of  transformer  It.  Galvanometer  12  is  connected 
between  the  negative  end  of  resistor  R  and  a  25 
selected  portion  of  resistor  R\  such  that  it  shows 
no  difference  of  potential  at  a  selected  flashing 
rate.  Since  the  current  flow  through  resistor  R' 
is  also  proportional  to  the  potential  of  source 
21,  the  potential  of  source  2t  may  be  changed  30 
without  namdng  current  flow  through  galvanom¬ 
eter  12  so  long  as  the  frequency  of  the  alternat¬ 
ing  current  flowing  in  the  primary  of  trans¬ 
former  71  remains  constant.  If  the  frequency 
should  decrease,  the  voltage  drop  across  R  will  35 
increase  and  the  galvanometer  will  deflect  to  the 
right,  say.  If  the  frequency  should  increase,  the 
voltage  drop  across  resistor  R  will  Increase  and 
the  galvanometer  12  will  deflect  to  the  left,  say. 
The  galvanometer  may  therefore  be  calibrated  40 
in  terms  of  frequency.  The  frequency  for  center 
position  of  the  galvanometer  is  independent  of 
the  potential  of  source  21,  and  the  direction  of 
deflection  of  the  galvanometer  when  the  fre¬ 
quency  changes  from  the  calibration  frequency  45 
is  also  independent  of  the  potential  of  2t.  The 
extent  of  the  deflection  for  a  given  change  of 
frequency  is,  however,  determined  by  the  poten-  - 
tial  of  21,  and  if  the  deviation  of  the  frequency 
of  the  calibration  frequency  is  to  be  known  accu-  50 
rately.  it  is  necessary,  to  maintain  the  potential 
•  of  21  constant,  or  to  determine  its  potential  and 
make  correction  thereby.  v~ 

One  arrangement  of  the  apparatus  which  has 
been  found  suitable  for  effecting  stroboscopic  ex-  60 
animation  of  a  spark  ignition  »«gfaf>  and  for 
measuring  the  engine  speed  in  accordance  with 
the  present  invention,  combines  features  of  the 
apparatus  illustrated  in  Figs.  4,  6  and  7  (see  Fig. 

10)  as  follows:  eo 

Referring  to  Fig.  10,  the  source  of  energy  is  a  ' 
116/1100  volt  center  tapped  transformer  2t  which 
supplies  high  tension  current  through  mercury 
vapor  rectifiers  tt  (type  83  tube)  and  through 
a  120  henry.  700  ohm  choke  coil  I/R'  to  a  reser-  05 
voir  condenser  22  of  54  microfarads  capacity. 

A  highly  damped  mllllammeter  It  Is  shunted  in 
the  lead  to  condenser  22  to  measure  the  average 
current  flow  to  the  condenser  In  terms  of  R.  P.  M. 
of  the  engine  under  examination.  Across  the  70 
leads  connecting  the  condenser  22  with  the  trans¬ 
former  2t  there  is  shunted  a  50,000  (dim  resist¬ 
ance  R"  and  a  voltmeter  It.  From  the  reservoir 
condenser  22  the  current  flows  through  a  60 


I*  having  a  resistance  of 


EZl 


ohms  and  through  a  mercury  vapor  rectifier  12 
to  the  lighting  condenser  It.  The  mercury  vapor 
rectifier  serves  as  an  electric  check  valve.  The 
condenser  It  has  a  capacity  of  4ft  microfarads, 
l^ads  12  and  14  connect  the  lighting  condenser 
It  to  the  appropriate  electrodes  of  the  gaseous 
conductor  lamp  14a.  Excitation  of  the  lamp  14a 
is  effected  by  a  spark  ignition  circuit  of  the  en¬ 
gine  under  examination  by  connecting  one  of  its 
spark  plugs  41  with  an  auxiliary  electrode  42  of 
the  lamp.  A  thermal  ammeter  17  may  be  con¬ 
nected  In  one  of  the  leads  of  the  condenser  dis¬ 
charge  circuit  and  used  to  perform  the  function 
recited  above  for  ammeter  It.  The  charging  time 
of  this  circuit  is  less  than  .06  second,  which 
it  suitable  for  any  flashing  rate  up  to  1000  per 
minute,  which  corresponds  to  an  engine  speed 
of  2000  R.  P.  M.  for  a  4-cycle  engine.  For  speeds 
up  to  2000  flashes  per  minute  Inductance  L  may 
be  reduced  to  30  henries  and  the  capacity  of  con¬ 
denser  It  reduced  to  2ft  microfarads.  For  speeds 
up  to  4000  flashes  per  minute  the  inductance  I* 
may  be  reduced  to  15  henries  and  the  capacity  of 
condenser  It  to  1ft  microfarads. 

Fig.  8  differs  from  Fig.  7  chiefly  in 
a  trigger  tube  I4d  of  the  type  illustrated  as  ltd 
and  14c  in  Figs.  5  and  6,  in  embodying  a 
check  valve  12  in  place  of  the  resistor  R  in  the 
condenser  charging  circuit.  A  source  of  con¬ 
stant  potential  In  the  form  of  a  battery  X  Is  Illus¬ 
trated  In  Fig.  8  for  charging  condenser  It.  Volt¬ 
meter  It  Is  provided  for  checking  the  potential  of 
battery  X  which  may  change  slowly  with  tfnw 

Fig.  9  differs  from  Fig.  5  chiefly  In  that  the 
check  valve  12  of  Fig.  5  Is  replaced  by  a  continua¬ 
tion  of  the  resistor  t. 

The  Invention  having  been  thus  described, 
what  Is  claimed  as  new  Is:  ^ 

1-  Hr  apparatus  for  producing  substantially 
uniform  electrical  energy  a  condenser,  a 

source  of  energy  for  charging  the  condenser, 
means  connected  in  series  circuit  with  the  energy 
source  and  with  the  condenser,  said  means  com¬ 
prising  Inductance  and  resistance  of  such  mag¬ 
nitude  relative  to  the  capacity  of  the  condenser 
that  the  charging  circuit  is  an  oscillating  cir¬ 
cuit  which  is  so  highly  damped  fo**  the  maxi¬ 
mum  potential  to  which  the  condenser  Is  charged 
Is  not  more  than  4%  higher  than  the  potential  of 
the  energy  source,  and  means  for  Hiarfiaryiny  the 
condenser  at  selected  intervals. 

2.  In  electric  flash  producing  apparatus  for 
measuring  impulse  rates,  a  condenser,  a  source  of 
energy  for  charging  the  condenser,  means  con¬ 
nected  in  series  circuit  with  the  energy  source  and 
with  the  condenser,  said  means  comprising  in¬ 
ductance  and  resistance  of  such  magnitude  rela¬ 
tive  to  the  capacity  of  the  condenser  that  the 
charging  circuit  Is  an  oscillating  circuit  which  Is 
so  highly  damped  that  the  maximum  potential  to 
which  the  condenser  is  charged  is  not  more  than 
4%  higher  than  the  potential  of  the  energy 
source,  whereby  the  potential  of  the  condenser  at 
the  time  of  discharge  is  made  substantially  uni¬ 
form  and  independent  of  the  impulse  rate,  means 
for  discharging  the  condenser  periodically,  the 
number  of  discharges  per  unit  of  time  being  pro¬ 
portional  to  the  rate  to  be  measured,  and  an  am¬ 
meter  connected  in  series  circuit  with  the  con¬ 
denser. 

3.  Electric  flash  producing  apparatus  for 
measuring  impulse  rates  comprising  a  condenser, 
a  source  of  energy  for  charging  the  condenser, 
means  connected  in  series  circuit  with  the  energy 
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source  and  with  the  condenser  for  charging  the 
condenser  to  a  predetermined  potential  higher 
than  the  potential  of  the  energy  source,  said 
means  comprising  an  electric  check  valve  «*nd  an 
Inductance  forming  with  the  condenser  an  oscil¬ 
lating  circuit,  means  for  discharging  the  con¬ 
denser  periodically,  the  number  of  discharges  per 
unit  of  time  being  proportional  to  the  rate  to 
be  measured,  and  an  ammeter  connected  in  series 
circuit  with  said  condenser. 

4.  In  flash  producing  apparatus,  a  trigger  tube 
flashing  device,  a  condenser  shunted  across  two 
electrodes  of  said  device,  means  for  charging  the 
condenser  comprising  a  source  of  current  and  an 
electric  check  valve  and  an  inductance  forming 
with  the  condenser  an  oscillating  circuit,  an  am¬ 
meter  connected  in  series  circuit  with  the  con¬ 
denser,  and  means  for  applying  a  discharge  initi¬ 
ating  stimulus  to  said  trigger  tube  to  cause  said 
condenser  to  discharge  through  said  device. 

5.  Electric  flash  producing  apparatus  for 
measuring  impulse  rates  comprising  a  trigger  tube 
flashing  device,  means  for  applying  discharge 
initiating  stimuli  to  said  device  at  a  rate  pro¬ 
portional  to  the  rate  to  be  measured,  a  condenser 
shunted  across  two  electrodes  of  said  device, 
means  for  charging  the  condenser  comprising  a 
source  of  current  and  a  resistance  and  Inductance 
of  such  magnitude  relative  to  the  capacity  of  the 
condenser  that  the  charging  circuit  is  a  highly 
damped  oscillating  circuit,  a  second  resistance 
connected  in  parallel  circuit  with  the  trigger  tube 
device,  at  least  one  of  said  resistances  being  cali¬ 
brated,  and  means  for  comparing  the  average 
voltage  drop  across  a  selected  portion  of  the  first- 
named  resistance  with  the  average  voltage  drop 
across  a  selected  portion  of  the  second  resist¬ 
ance. 

6.  Electric  flash  producing  apparatus  for 
measuring  Impulse  rates  comprising,  a  gaseous 
conductor  device  having  at  least  three  electrodes 
of  the  type  in  which  discharge  between  two  main 
electrodes  is  initiated  by  varying  the  potential  of 
the  third  electrode,  means  for  varying  the  poten¬ 
tial  of  the  third  electrode  at  a  rate  proportional 
to  the  rate  to  be  measured,  a  condenser  shunted 
across  the  main  electrodes,  means  for  charging 
the  condenser  comprising  a  source  of  current  in 
series  with  a  resistor,  an  inductance  and  an  elec¬ 
tric  check  valve,  a  second  resistor  connected  in 
parallel  circuit  with  the  gaseous  conductor  de¬ 
vice,  at  least  one  of  said  resistors  being  calibrated, 
and  means  for  comparing  the  average  voltage 
drop  across  a  selected  portion  of  the  first-named 
resistor  with  the  average  voltage  drop  across  a 
selected  portion  of  the  second  resistor. 

7.  In  flash  producing  apparatus,  a  gaseous 
conductor  device  having  at  least  three  electrodes 
of  the  type  in  which  an  electric  discharge  be¬ 
tween  two  main  electrodes  may  be  Initiated  by 
changing  the  potential  of  the  third  electrode,  a 
condenser  shunted  across  the  main  electrodes, 
means  for  charging  said  condenser  comprising  a 
source  of  current  and  a  conductor  having  re¬ 
sistance  and  Inductance  of  such  magnitude  rela¬ 
tive  to  the  capacity  of  said  condenser  that  the 
charging  circuit  is  an  oscillating  circuit  which  is 
so  highly  damped  that  the  maximum  potential  to 
which  the  condenser  is  charged  is  not  more  than 
4%  higher  than  the  potential  of  the  energy 
source,  whereby  the  potential  of  the  condenser  at 
the  time  of  discharge  is  maintained  substantially 
uniform,  and  means  for  varying  the  potential  of 


said  third  electrode  to  cause  said  condenser  to 
discharge  through  said  device. 

8.  Electric  flash  producing  apparatus  for 
measuring  rates  comprising  a  gaseous  conductor 
5  device  having  at  least  three  electrodes  of  a  type 
in  which  discharge  between  two  main  electrodes 
is  initiated  by  varying  the  potential  of  the  third 
electrode,  a  condenser  shunted  across  the  main 
electrodes,  means  for  periodically  discharging 
10  the  condenser  through  said  device  by  impressing 
On  said  third  electrode  impulses  which  vary  the 
potential  of  said  third  electrode  at  a  rate  propor¬ 
tional  to  the  rate  to  be  measured,  and  means  for 
charging  the  condenser  to  a  substantially  con- 
15  stant  potential,  said  means  including  an  ammeter 
connected  in  series  circuit  with  a  source  of  poten¬ 
tial  for  supplying  an  electric  current  to  the  con¬ 
denser,  said  charging  means  being  Independent 
of  the  means  for  discharging  the  condenser. 

20  9.  Electric  flash  producing  apparatus  for  de¬ 

termining  Impulse  rates '  comprising  a  gaseous 
conductor  device  having  at  least  three  electrodes 
of  a  type  in  which  discharge  between  two  main 
electrodes  is  initiated  by  varying  the  potential  of 
25  the  third  electrode,  means  for  varying  the  po¬ 
tential  of  the  third  electrode  at  a  rate  propor¬ 
tional  to  the  rate  to  be  measured,  means  includ¬ 
ing  a  condenser  and  a  resistance  connected  in 
series  circuit  with  a  source  of  potential  for  sup- 
30  plying  electric  current  to  the  two  main  electrodes,  ' 
a  second  resistance  connected  in  parallel  circuit 
with  the  gaseous  conductor  device,  at  least  one 
of  said  resistances  being  calibrated,  and  means 
for  comparing  the  average  voltage  drop  across  a 
35  selected  portion  of  the  first-named  resistor  with 
the  average  voltage  drop  across  a  selected  portion 
of  the  second  resistor. 

10.  In  stroboscopic  examination  of  a  spark 
ignition  engine,  the  improvement  which  com- 
40  prises  Initiating  in  a  flashing  device  light  flashes 
of  high  intensity  while  supplying  the  energy  for 
said  flashes  from  a.  source  independent  of  the 
engine  ignition  system,  by  impressing  the  ignition 
impulses  of  the  engine  on  said  flashing  device. 

45  11.  in  measuring  the  speed  of  a  spark  ignition 

engine,  the  improvement  which  comprises  lnitiat- 
„  ing  in  a  generator  of  electrical  pulses  electrical 
pulses  of  controlled  magnitude  while  supplying 
the  energy  for  said  pulses  through  a  circuit  which 
50  is  independent  of  the  ignition  circuit,  by  im¬ 
pressing  the  ignition  impulses  of  the  engine  on 
said  pulse  generator,  and  measuring  the  current 
flowing  in  said  independent  circuit. 

12.  In  examining  a  spark  ignition  engine,  the 
55  Improvement  which  comprises  initiating  current 
flow  through  a  trigger  tube  from  a  source  of  en¬ 
ergy  independent  of  the  engine  Ignition  system, 
by  impressing  the  ignition  impulses  of  the  engine 
on  said  trigger  tube. 

60  13.  Electric  flash  producing  apparatus  for 

measuring  rates  comprising  a  condenser,  a  trigger 
tube  shunted  across  the  condenser,  means  for 
discharging  the  condenser  at  selected  Intervals 
by  impressing  discharge  Initiating  stimuli  on  said 
08  trigger  tube  at  a  rate  proportional  to  the  rate 
to  be  measured,  means  including  an  energy  source 
adapted  automatically  to  start  recharging  the 
condenser  to  a  substantially  constant  potential  as 
soon  as  the  potential  of  the  condenser  drops  be- 
7°  low  the  potential  of  the  energy  source,  said  con¬ 
denser  charging  means  being  independent  of  the 
means  for  discharging  the  condenser,  and  means 
responsive  to  the  current  which  flows  through  the 
trigger  tube  for  measuring  the  rate  at  which  said 
7*  discharge  initiating  stimuli  are  impressed. _ 
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14.  Apparatus  for  use  in  examining  an  engine  17.  Apparatus  for  measuring  the  speed  of  a 

having  a  spark  ignition  system  comprising  a  spark  Ignition  engine  comprising  a  generator  of 

source  of  energy  independent  of  the  ignition  sys-  electrical  pulses,  a  source  of  energy  for  the  gen- 

tem,  a  trigger  tube,  and  means  constructed  and  ermtorof  electrical  pulses  Independent  of  the  ignl- 
arranged  for  Impressing  the  ignition  Impulses  of  5  tion  system,  an  ammeter,  and  means  connected 
the  engine  on  said  trigger  tube  to  cause  current  in  the  circuit  with  the  ammeter  for  reducing  the 
to  flow  through  said  trigger  tube  from  said  source  tendency  of  the  ammeter  needle  to  vibrate  when 
of  energy.  measuring  low  engine  speeds. 

15.  Apparatus  for  determining  the  revolutions  18.  Apparatus  for  measuring  the  speed  of  a 

per  minute  of  an  engine  having  a  spark  ignition  10  spark  Ignition  engine  comprising  a  source  of  en- 
system  comprising  a  source  of  energy  Independent  ergy  Independent  of  the  ignition  system  of  the 
of  the  Ignition  system  and  a  trigger  tube  con-  engine,  a  generator  of  electrical  pulses  including 

nected  In  an  electrical  circuit,  means  for  on-  a  trigger  tube,  an  ammeter,  means  connected  In 

pressing  the  ignition  Impulses  of  said  engine  on  the  circuit  with  the  ammeter  adapted  to  lessen 
said  trigger  tube,  and  means  for  measuring  the  15  the  tendency  of  the  ammeter  needle  to  vibrate 
current  flowing  In  said  circuit.  when  measuring  low  engine  speeds,  and  means  for 

16.  Apparatus  for  use  In  examining  an  engine  Impressing  on  said  trigger  tube  the  ignition  im- 

havlng  a  spark  Ignition  system  comprising  a  pulses  of  the  engine  to  cause  current  from  said 

source  of  energy  Independent  of  the  Ignition  independent  source  to  flow  through  said  trigger 

system,  a  trigger  tube,  and  means  for  impressing  SO  tube  in  pulses.  '• 

on  said  trigger  tube  the  Ignition  impulses  of  the  BENJAMIN  MILLER, 

engine  to  cause  a  current  to  flow  from  said  source 
through  said  trigger  tube  in  pulses. 
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THE  THYRATRON  RELAXATION  OSCILLATOR  AND 
SOME  OF  ITS  APPLICATIONS 

By  Herbert  J.  Rkicii 

[Department  op  Electrical  Engineering,  University  «»p  Illinois. 

Received  Ji'LY  25,  tW2| 

Since  the  advent  a  few  years  ago  of  the  hot-cathode  thyratron,  its 
held  of  application  has  rapidly  increased.  Quite  a  number  of  articles 
have  been  published  on  the  characteristics  and  uses  of  this  tube,  but 
until  very  recently  nothing  has  been  written  regarding  its  ability  to  pro¬ 
duce  relaxation  oscillations.  For  about  a  year  and  a  half  the  writer  has 
been  studying  the  theory  and  application  of  this  phenomenon,  and 
some  of  the  results  obtained  in  the  course  of  the  investigation  should 
prove  to  be  of  general  interest. 

If  certain  types  of  thyratrons  are  connected  to  a  d.c.  source  through 
sufficient  load  resistance,  and  a  condenser  of  proper  size  is  connected 
between  anode  and  cathode,  it  is  found  that  oscillations  are  set  up  in  the 
anode  circuit  when  current  is  allowed  to  pass.  The  action  appears  to  be 
similar  to  that  which  takes  place  in  the  familiar  neon-tube  oscillator 
circuit,  but  differs  from  it  in  that  the  current  supplied  to  the  neon-tube 
circuit  by  the  source  of  power  is  normally  of  the  order  of  a  few  micro¬ 
amperes,  whereas  the  thyratron  circuit  can  be  made  to  oscillate  even 
when  rated  current  passes  through  the  load  resistance. 

The  ability  of  a  thyratron  to  produce  such  oscillations  depends  upon 
the  fact  that  the  anode  voltage  necessary  to  cause  current  to  start 
flowing  may,  even  with  positive  grid  voltage,  be  considerably  higher 
than  the  normal  drop  through  the  tube  under  load.  When  the  anode 
circuit  is  closed,  therefore,  no  current  flows  until  the  condenser  has 
charged  up  to  the  breakdown  value  of  voltage,  at  which  time  the  tube 
becomes  conducting.  If  there  is  negligible  resistance  and  inductance 
between  the  condenser  and  the  tube,  the  condenser  discharges  rapidly 
through  the  tube,  with  very  high  initial  value  of  current.  It  would  be 
expected  that  the  condenser  would  cease  discharging  when  its  potential 
became  equal  to  the  normal  voltage  drop  through  the  tube,  and  that 
the  tube  would  then  continue  to  pass  the  normal  load  current.  Oscillo¬ 
gram  a  of  Fig.  1,  showing  the  variation  of  anode  voltage  with  time, 
indicates,  however,  that  with  negligible  inductance  and  resistance  in 
series  with  it  the  condenser  continues  to  discharge  until  the  voltage 
across  the  tube  has  fallen  to  zero ,  at  which  time  the  tube  ceases  to  con¬ 
duct.  The  condenser  then  commences  to  recharge,  and  the  cycle  re- 
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peats.  The  oscillogram  also  shows  evidence  of  damped  oscillations  of 
small  amplitude  just  after  the  condenser  discharges. 

The  introduction  of  a  small  inductance  of  low  resistance  in  scries  with' 
the  condenser,  as  shown  in  Fig.  2,  prevents  the  high  initial  surge  of  cur¬ 
rent  through  the  tube,  thus  protecting  the  tube,  and  at  the  same  time 
causes  the  anode  voltage  to  fall  below  zero  during  discharge  of  the  con¬ 
denser.  'This  negative  voltage  is  evident  in  oscillogram  b  of  Fig.  1,  taken 
with  a  series  inductor  having  an  inductance  of  1 .25  millihenries  and  a 
d.c.  resistance  of  approximately  0.5  ohm.  'Hie  variation  of  voltage 
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Fig.  t.  Oscillograms  of  anode  voltage  and  current. 

during  discharge  appears  to  be  rather  complex*  since  it  first  falls  to  zero 
(there  is  a  small  amount  of  overshooting  of  the  oscillograph  element), 
then  rises  to  the  normal  full-load  value,  and  finally  drops  to  a  negative 
►  value.  This  is  followed  by  a  small  damped  oscillation  as  the  condenser 

again  begins  to  charge.  Oscillogram  c  of  anode  current  indicates  that 
with  inductance  in  the  circuit  the  direction  of  the  current  through  the 
thyratron  actually  reverses  during  the  condenser  discharge.  The  possi¬ 
bility  of  this  reversed  current  is  probably  explained  by  persistence  of 
ionization  after  the  positive  current  ceases.  Because  the  condenser  dis¬ 
charge  takes  place  during  a  small  fraction  of  the  cycle,  the  peak  current 
is  thirty  or  more  times  as  great  as  the  average  value,  even  with  induc¬ 
tance  in  the  circuit. 
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The  use  of  a  small  inductance  has  been  found  to  be  beneficial  in  prac¬ 
tically  all  applications  of  this  circuit,  with  the  possible  exception  of  the 
production  of  a  linear  time  axis  for  oscillographic  or  television  purposes. 
Resistance  in  series  with  the  condenser,  on  the  other  hand,  damps  out 
the  oscillations  and  should  therefore  be  kept  as  small  as  possible.  The 
high  core-losses  associated  with  a  current  wave  having  such  a  high  ratio 
of  peak  to  average  value  make  the  use  of  iron-core  inductors  unsatis¬ 
factory.  Air-core  inductors  of  heavy  wire  wound  in  the  form  which 
gives  maximum  ratio  of  inductance  to  resistance  have  proved  most 
.suitable. 


Curve  a  of  Fig.  3  is  a  typical  characteristic  for  the  FG-67  type  of 
thyratron,  showing,  as  a  function  of  the  condenser  capacity,  the  maxi¬ 
mum  load  current  that  can  be  passed  without  stopping  oscillation.  With 


—  +  Capacity  -  Uimomum 

FiC.  2.  Diagram  of  connections  of  oscillating  FlG.  3.  (a)  Maximum  current  at  which 

circuit.  circuit  will  oscillate  (b)  Maximum  cur¬ 


rent  at  which  oscillation  will  start  spon¬ 
taneously  as  current  is  reduced. 

a  10  mfd  condenser  the  normal  2\  ampere  load  current  may  be  carried 
by  this  type  of  tube.  The  FG-17  tube,  when  used  with  a  condenser  of 
8  to  10  microfarads  and  a  1.25  millihenry  choke,  will  also  oscillate  when 
currents  as  high  as  the  rated  value  are  passing  through  the  load.  The 
FG-27  type,  on  the  other  hand,  breaks  down  under  a  voltage  only 
slightly  greater  than  the  normal  anode  drop,  and  therefore  will  stop 
oscillating  when  the  current  is  increased  above  about  one-third  of 
maximum  average  value.  If  the  current  is  increased  until  oscillation 
stops,  and  then  is  gradually  reduced,  it  is  found  that  oscillation  recom¬ 
mences  at  another  lower  critical  value  of  current.  This  lower  value  is 
shown  for  the  FG-67  as  a  function  of  capacity  in  curve  b  of  Fig.  3.  With 
a  $  mfd  condenser  the  FG-67  can  be  made  to  oscillate  at  frequencies 
as  high  as  20,000  cycles,  and  it  seems  likely  that  with  proper  circuit  de¬ 
sign  radio-frequency  oscillations  might  be  produced. 

When  oscillating  at  a  low  frequency  the  circuit  appears  to  be  very 
sensitive  to  radio-frequency  radiation,  and  current  may  be  cut  off  by 
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means  of  a  short  wave  oscillator  (two  210  tubes  in  push-pull)  at  a  dis¬ 
tance  of  fifteen  to  twenty  feet.  No  attempt  has  been  made  so  far  to  use 
a  tuned  receiving  circuit  in  conjunction  with  the  tube,  but  it  is  possible 
that  the  sensitivity  will  be  greatly  increased  in  this  manner. 

When  the  circuit  is  oscillating  the  current  may  be  cut  off  by  means  of 
a  magnetic  field  which  passes  across  the  thyratron.  As  the  field  strength 
is  gradually  increased,  the  breakdown  voltage  rises.  With  no  inductance 
in  series  with  the  condenser  the  current  is  cut  off  when  the  breakdown 
voltage  reaches  a  value  equal  to  the  applied  voltage  less  the  drop  in  the 
anode  circuit  external  resistance.  When  inductance  is  used,  the  peak 
voltages  on  the  anode  may  become  considerably  higher  than  the  applied 
voltage  before  the  current  stops,  and  anode  voltages  of  the  order  of 
twice  the  applied  voltage  have  been  measured  by  means  of  a  vacuum- 
tube  peak-voltmeter.  The  oscillation  is  also  affected  by  the  temperature 
of  the  tube,  and  current  may  be  cut  off  by  cooling  the  tube  while  it  is 
oscillating. 

Applications  of  the  Circuit 

Although  this  circuit  may  be  used  in  a  number  of  interesting  ways, 
probably  the  most  direct  application  is  in  obtaining  complete  grid  con¬ 
trol  when  d.c.  is  supplied  to  the  anode  circuit  of  a  thyratron.  Since 
appreciable  time  is  taken  for  the  condenser  to  charge  up  between  suc¬ 
cessive  discharges,  and  since  the  anode  voltage  periodically  drops  to  zero 
or  below,  it  is  evident  that  the  current  can  be  permanently  stopped  if  the 
grid  is  made  negative  while  the  circuit  is  oscillating.  This  method  of 
maintaining  grid  control  is  found  to  be  both  simple  and  reliable. 

The  fact  that  the  circuit  will  go  into  oscillation  when  the  current 
drops  below  the  lower  critical  value  makes  it  possible  to  use  the  thyra¬ 
tron  as  an  underload  d.c.  circuit-breaker.  If  the  grid- voltage  is  made 
negative  after  the  load  current  has  started  to  flow,  the  current  is  auto¬ 
matically  cut  off  when  it  falls  below  this  lower  value.  With  proper  values 
of  capacity  and  grid-voltage  a  motor  operating  under  light  load  through 
the  thyratron  will  accelerate  until  it  acquires  a  speed  corresponding  to 
the  lower  critical  current,  at  which  time  oscillation  starts',  causing  the 
motor  to  stop.  After  a  brief  interval  the  tube  again  passes  current  and 
starts  the  motor.  The  frequency  of  this  action  is  governed  by  the  load 
and  by  the  circuit  constants. 

Any  d.c.  power-control  tube  circuit  which  makes  it  possible  to  cut 
off  the  anode  current  by  applying  appropriate  voltages  or  currents  to  a 
controlling  element,  such  as  the  grid  in  the  thyratron,  can  be  used  as  the 
basis  of  an  inverter.  If  the  load  resistance  is  replaced  wholly  or  in  part 
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by  the  primary  of  a  transformer  and  the  current  is  periodically  started 
and  stopped  at  the  desired  frequency,  alternating  current  may  be  taken 
from  the  transformer  secondary.  By  replacing  the  load  resistance  in 
the  circuit  of  Fig.  2  by  a  transformer,  and  properly  exciting  the  grid 
circuit,  the  writer  finds  it  possible  to  obtain  an  a.c.  output  of  up  to  100 
watts  with  an  over-all  efficiency  of  better  than  50  percent,  using  an 
FG-67  thyratron  supplied  with  120  volts  d.c.  Preliminary  tests  indicate 


Fic.  4.  Oscillograms  of  output  voltage  of  relaxation  inverter. 


that  with  proper  design  of  tube  and  circuit  both  the  power  output 
and  the  efficiency  can  be  increased.  Oscillogram  a  of  Fig.  4  shows  a  typi¬ 
cal  output  voltage  wave  for  this  type  of  inverter.  Oscillograms  b  and  c , 
taken  for  two  values  of  capacity,  show  the  improvement  in  wave  form 
resulting  from  the  introduction  of  a  0.1  henry  air-core  inductance  in 
series  with  the  transformer.  Either  an  internal  or  an  external  grid  may 
be  used  to  control  the  inverter,  provided  the  tube  otherwise  has  the 
correct  characteristics.  The  control  voltage  may  be  supplied  by  a 
standard  a.c.  power  source,  by  some  sort  of  vacuum-tube  oscillator,  or 


453 


October,  1932]  Relaxation  Oscillator  585 

self-excitation  may  be  used.  Since  the  current  may  be  stopped  by  a 
magnetic  field,  good  results  are  obtained  when  the  tube  is  controlled 
magnetically,  without  the  use  of  a  grid. 

Considerable  a.c.  power  may  also  be  taken  from  the  anode  circuit, 
without  the  use  of  a  grid,  when  a  steady  magnetic  field  is  applied  to  the 
tube,  of  slightly  smaller  magnitude  than  that  necessary  to  cut  off  the 
current  permanently.  Because  the  average  drop  in  voltage  through  the 
tube  is  increased,  the  efficiency  is  somewhat  lower  with  this  method. 
Very  satisfactory  results  are  obtained  when  the  magnetic  field  is  pro¬ 
duced  by  passing  the  d.c.  supply  current  through  an  iron-core  inductor 
of  low  resistance  placed  at  right  angles  to  the  tube.  The  feed-back  effect 
resulting  from  the  current  pulsations  appears  to  have  a  beneficial  effect. 


Fig.  5.  Oscillogram  of  output  voltage  of  inverter, shoving  extent  to  vkich  vave  form  con  be  improved. 

Fig.  5  shows  the  extent  to  which  the  wave  form  of  these  inverters 
may  be  improved  by  proper  choice  of  series  inductance  in  the  d.c. 
supply,  by  careful  adjustment  of  the  other  inductances  and  capacities, 
and  by  proper  design  of  the  frequency-control  circuit. 

The  phenomena  which  have  been  described  in  this  paper  are  not 
limited  to  the  thyratron,  but  may  be  produced  by  any  high-efficiency 
power-control  tube  having  either  internal  or  external  grid,  provided  the 
breakdown  voltage  is  higher  than  the  normal  tube  drop,  or  may  be  made 
higher  by  the  use  of  a  magnetic  field  or  other  means.  Tubes  of  ex¬ 
tremely  short  deionization  time  appear  to  have  this  characteristic.  Spe¬ 
cial  problems  arise  in  obtaining  satisfactory  excitation  when  the  ex¬ 
ternal  grid  type  of  tube  is  used  iri'this  type  of  inverter.  A  complete  in¬ 
vestigation  of  the  various  phenomena  which  have  been  discussed,  and 
of  the  characteristics  and  applications  of  the  circuits  is  still  under  way 
in  this  laboratory,  and  it  is  hoped  that  further  interesting  results  will  be 
forthcoming.  | 
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The  Parallel  Type  Inverter 

BY  FREDERICK  N.  TOMPKINS* 

Member.  A.I.E.E. 


Synopsis. — The  parallel  type  inserter  ie  one  of  many  forme  which 
are  undergoing  development  at  the  prevent  time.  It  gieee  promiee  of 
becoming  of  considerable  importance  and  therefore  the  prindplee  of 
dperation  should  be  better  and  more  widely  known.  The  object  of  thie 
paper  ie  to  make  a  qualitative  analyeie  of  the  operation  of  thie  type 
under  different  conditions  of  loading,  and  to  present  the  reeuite 
largely  in  the  form  of  complete  veto  of  oscillograms  for  further 
study. 

Inserters  of  the  types  now  being  studied  insoles  the  use  of  hob- 
cathode  mercury  sapor  tubes  called  thyratrone.  The  characteristics 
of  these  tubes  are  given  briefly  and  the  data  necessary  for  an  under¬ 
standing  of  their  operation  in  these  circuits  are  presented. 

The  principle  of  operation  of  the  inserter  circuit  it  developed  by 
means  of  simple  diagrams  and  then  the  actual  conditions  throughout 
the  circuit  art  studied  by  means  of  oscillograms  showing  the  voltages 
and  currents  in  all  of  the  essential  parte.  It  is  shown  that  the 
method  of  operation  may  be  considered  in  a  different  manner  from 
that  usually  assumed  in  the  development  of  the  circuit,  inasmuch  as 
the  capacitor  eon  be  thought  of  as  performing  the  function  of  giving 
the  correct  phase  relation  between  the  input  current  and  the  induced 


transformer  primary  voltage,  rather  than  providing  a  sudden  reversal 
of  potential  on  the  anode  of  the  tube  being  stopped.  This  reversal  it 
provided  by  the  induced  primary  voltage.  The  current  conditions  for 
the  various  steps  of  operation  are  shown  by  simple  diagrams. 

The  effects  of  low  tower  factor  loads  with  both  leading  and  lagging 
current  are  shown  in  sets  of  oscillograms  taken  under  these  condi¬ 
tions.  Another  oscillogram  gives  the  effects  of  improper  circuit  con¬ 
stants  when  operating  at  low  power  factor. 

The  output  wave  form  under  conditions  of  full  load,  unity  power 
factor,  is  analysed  and  if  it  shown  that  with  the  proper  circuit  con¬ 
stants  the  voltage  wave  is  a  fair  approximation  of  sine  wave.  The 
output  waveforms  change,  for  any  given  set  of  circuit  constants,  with 
the  character  and  degree  of  loading. 

When  reasonably  good  output  wave  forms  are  secured,  the  voltage 
regulation  ie  poor  but  the  efficiency  is  high.  Changes  in  the  circuit 
which  give  better  regulation  cause  poorer  wave  form  to  that  in  the 
design  of  this  type  of  inverter  circuit  a  balance  mutt  be  chosen  be¬ 
tween  these  two  factors.  Curvet  of  efficiency  and  regulation,  the  latter 
showing  the  effects  of  different  values  of  capacity,  are  given  and 
briefly  discussed. 


Introduction 

THE  development  of  the  thyratron  or  three-element, 
hot-cathode  gaa-filled  tube  has  given  electrical  engi¬ 
neering  a  new  tool.  Many  interesting  and  valuable 
applications  have  been  devised,  among  the  most  inter¬ 
esting  of  these  being  the  inverter.  Its  purpose  is  the 
inversion  or  changing  of  direct  current  to  alternating 
current,  the  reverse  process  of  the  more  usual  rectifica¬ 
tion.  The  inversion  process  is  possible  with  the  ordinary 
types  of  three-element  vacuum  tubes,  but  due  to  their 
low  efficiency  and  high  voltage  -drops  it  has  not  been 
practical  to  secure  alternating  current  in  this  manner. 
With  the  advent  of  the  thyratron,  with  its  high  effici¬ 
ency,  low  voltage  drop,  and  its  ability  to  handle  com¬ 
paratively  large  amounts  of  power,  the  inverter  gives 
promise  of  becoming  of  commercial  importance. 
Hitherto,  inversion  from  direct  to  alternating  current 
has  been  possible  only  by  means  of  rotating  machinery. 
If  the  inverter  is  successfully  developed,  as  it  seems  to 
give  promise  of  being,  a  method  of  inversion  will  be 
provided  which  does  not  require  rotating  machinery, 
but  which  accomplishes  its  purpose  by  means  of  start¬ 
ing  and  stopping  electron  flows.  This  operation  can  be 
performed  at  high  voltages,  thus  making  high-voltage 
direct-current  power  transmission  possible,  the  energy 
being  generated  as  alternating  current,  rectified  to  di¬ 
rect  current  for  transmission,  and  then  inverted  to 
alternating  current  at  the  receiving  end  of  the  line.  It 
is  easy  to  concave  of  many  other  interesting  applica¬ 
tions  of  this  circuit. 

Inverter  circuits  may  be  divided  into  two  main  types, 

*Aaaoc.  Prof.  Electrical  Engineering,  Brown  University. 
Presented  of  the  Northeastern  District  Meeting  of  the  A  .I.E.E., 
Providence,  R.  I.,  May  4-7, 19St. 


series  and  parallel.  While  considerable  data  have  been 
published  and  many  different  circuits  devised  for  the 
former  type,  very  little  beyond  the  fundamental  circuit 
has  been  given  for  the  latter.  The  purpose  of  this  paper 
is  to  present  the  results  of  a  study  of  the  parallel  type 
inverter  which  was  undertaken  to  secure  a  better  under¬ 
standing  of  the  function  of  each  part  and  the  operation 
as  a  whole.  There  is  presented  the  necessary  informa¬ 
tion  concerning  the  operation  of  thyratrons  in  order 
that  their  operation  in  the  circuit  may  be  understood. 
The  principles  of  operation  of  the  inverter  are  developed 
by  means  of  simple  diagrams,  and  the  actual  operation 
under  various  conditions  of  loading  is  shown  and  dis¬ 
cussed  from  complete  sets  of  oscillograms.  It  is  shown 
that  the  function  of  the  condenser  in  the  complete  cir¬ 
cuit  may  be  considered  to  provide  a  phase  relation 
necessary  for  operation,  thereby  differing  from  the  de¬ 
scription  of  its  function  that  has  hitherto  been  made. 
The  regulation  and  efficiency  will  be  indicated  and 
briefly  discussed. 

Thyratron  Characteristics 

It  is  beyond  the  province  of  this  paper  tp  cover  com¬ 
pletely  the  characteristics  of  the  thyratron  but  since 
the  operation  of  the  inverter  cannot  be  understood 
without  a  knowledge  of  these,  the  essentials  are  given. 
Various  types  of  thyratrons  have  been  developed  dif¬ 
fering  in  their  characteristics.  The  technical  informa¬ 
tion  concerning  the  more  common  and  smaller  types  is 
listed  in  Table  I.  Much  larger  thyratrons  than 
those  listed  are  made  for  greater  plate  currents  and 
higher  anode  voltages. 

The  thyratron,  bring  a  grid-controlled  arc  in  low- 
pressure  gas,  differs  considerably  in  operation  from  the 
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TABLE  I 


Type 

FG-27 

FG-57 

FO-07 

Main  nap . 

...Controlled.. 

rectifier 

. .  Controlled . . 
rectifier 

. .  Inverter 

Number  of  electrode* . 

3 

3 

3 

Cathode — Volta . 

5.0 

5.0 

5.0 

Amperes . 

fi.O 

5.0 

5.0 

Typo . 

..  Coated  .. 

.  Indirect  .. 

.  Indirect 

* 

.  heater  .. 

.  beater 

Max.  peak  Inverse  voltace  . . 

..1.000.0  v... 

.1.000.0  v... 

.1.000.0  v. 

Max.  peak  fward  voltace. . 

..1.000.0  v... 

.1.000.0  V... 

.1,000.0  r. 

Max.  peak  plate  current . 

S.O  a.. . 

15.0  a... 

15.0  a. 

Max.  average  plat*  current. . 

..  2.5  a... 

2.5  a... 

2.5  a. 

Max.  tube  voltage  drop . 

..  24.0  v... 

24.0  r... 

24  .0  v. 

Min.  tube  voltage  drop . 

10.0  v... 

10.0  v... 

10.0  v. 

Deionisation  time . 

..1.000.0 

.1.000.0 

.  100.0 

(Mkroeec.) . 

..  approx.  .. 

.  approx.  .. 

.  approx. 

ordinary  vacuum  tube.  The  characteristics  essential  for 
an  understanding  of  its  operation  in  the  inverter  circuit 
are  given  below. 

1.  The  thyratron  is  a  gas-filled  tube  dependent  upon 
ionization  of  the  gas  by  the  passage  of  current  to  remove 
the  space  charge,  thus  allowing  large  currents  to  flow 
with  very  small  and  nearly  constant  tube  voltage  drops 
and  consequently  having  a  high  efficiency  with  high 
anode  voltage. 

2.  The  potential  of  the  grid  controls  the  starting  of 
the  tube,  but  when  the  current  has  started  and  the  gas 
has  become  ionized  the  grid  has  no  further  control.  The 
grid  has  no  control  over  the  stopping  of  the  flow  of  cur¬ 
rent  nor  of  the  amount  of  current  flowing.  The  potential 
of  the  grid  which  will  allow  the  current  to  start  or  that 
will  prevent  it  from  starting  is  dependent  upon  a  num¬ 
ber  of  factors,  among  them  being  the  anode  voltage,  the 
temperature  of  the  tube,  and  the  inherent  characteris¬ 
tics  of  the  tube.  Inverter  .tubes  usually  require  the  grid 
to  be  positive  before  the  current  will  start. 

8.  Flow  of  current  through  the  tube  may  be  stopped 
in  either  of  two  ways;  the  anode  may  be  made  negative, 
causing  the  current  to  cease,  deionization  to  take  place 
and  the  grid  to  resume  control,  or  the  plate  current  may 
be  momentarily  interrupted  giving  the  same  effect. 
When  alternating  current  is  applied  to  the  anode  it  be¬ 
comes  negative  each  half  cycle,  thus  giving  the  first 
condition,  and  returning  control  to  the  grid  each  cycle. 
With  direct  current  applied  to  the  plate  its  potential 
must  be  made  momentarily  negative  or  the  current 
interrupted  for  a  sufficient  length  of  time  for  deioniza¬ 
tion  to  take  place  before  the  grid  can  resume  control. 

4.  The  amount  of  current  passed  through  the  tube  is 
dependent  upon  the  characteristics  of  the  external  cir¬ 
cuit,  the  average  tube  voltage  drop  of  the  order  of  fifteen 
volts  having  little  effect.  The  safe  amount  of  current  is 
determined  by  the  voltage  drop  across  the  tube  and  is 
limited  by  destructive  ionic  bombardment  of  the 
cathode.  It  has  been  found  that  as  long  as  the  current 
passed  through  the  tube  does  not  exceed  the  emission 
of  the  cathode,  destructive  bombardment  will  not  take 
place. 

The  thyratron  is  inherently  a  rectifier,  passing  current 
in  one  direction  only,  thus  it  is  often  convenient  to 


think  of  the  device  as  a  one-way  contactor  with  an 
average  drop  of  15  volts  irrespective  of  the  amount  of 
current.  This  view  will  help  in  the  understanding  of  the 
operation  of  the  inverter. 

Fundamental  Circuit 

The  development  of  the  inverter  from  simple  circuits 
involving  direct-current-operated  thyratrons  has  been 
described  by  several  writers  on  the  subject.  A  similar 
method  will  be  used  here  with  the  aid  of  simple  dia¬ 
grams.  The  connections  shown  in  Fig.  1  are  indicative 
of  a  means  of  stopping  the  current  in  a  direct-current- 
operated  thyratron  by  momentarily  making  the  anode 
potential  negative.  A  condenser  C  is  connected  in  series 
with  a  resistance  across  the  load.  The  grid  of  the  tube 
is  normally  biased  negatively,  thus  no  current  ran  pass 
If  a  positive  impulse  is  applied  to  the  grid  circuit  suf¬ 
ficient  to  overcome  the  bias  the  current  will  start.  The 
grid  has  now  lost  control  as  the  gas  is  ionized  by  the 
passage  of  the  current.  Assuming  500  volts  bring  sup¬ 
plied,  the  drop  across  the  load  will  be  485  volts  as  the 
tube  drop  is  approximately  15  volts.  The  condenser  be- 
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Fio.  1 — Method  or  Stopping  a  Thyratron  Operated  oh 
Direct  Current 

Pint  stage  invert**-  operation 

ing  across  the  load  will  be  charged  at  this  potential. 
Now  assume  the  switch  S  is  dosed;  the  right  hand  side 
of  condenser  C,  which  was  at  a  positive  potential  of  485 
volts,  is  suddenly  dropped  to  zero  volts.  Due  to  the 
transient  impedance  of  the  load  the  left  hand  terminal 
of  the  condenser  momentarily  undergoes  a  similar  drop 
which  brings  the  anode  potential  to  the  value  of  470 
volts  negative.  If  this  negative  voltage  is  maintained 
for  a  sufficient  length  of  time,  deionization  takes  place, 
the  current  is  stopped,  and  the  grid  again  assumes 
control. 

The  next  step  in  the  development  of  the  inverter  cir¬ 
cuit  is  the  substitution  of  another  thyratronvfor  the 
switch.  The  connections  are  shown  in  Fig.  2.  Here  the 
grids  are  shown  connected  to  a  transformer  in  such  a 
manner  as  to  cause  them  to  be  alternately  positive  and 
negative.  If  the  grid  of  No.  1  tube  is  positive,  current 
will  be  passing  through  it  and  through  the  load.  No.  2 
tube  not  operating  because  its  grid  is  negative  and  the 
conditions  >vill  be  the  same  as  in  the  previous  discussion 
with  the  switch  open.  Now  as  the  grid  potentials 
change,  that  of  No.  1  will  become  negative,  which  will 
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have  no  elTect  u|H>n  it,  while  that  of  No.  2  will  !>ecome 
positive.  As  the  potential  applied  to  the  anode  of  No.  2 
is  positive,  current  will  flow  through  this  tube  and  the 
conditions  will  be  the  same  as  in  Fig.  1  with  the  switch 
dosed,  except  that  there  is  a  tube  drop  of  15  volts.  If 
the  same  supply  potential  is  assumed  as  for  the  first  case, 
the  left  hand  terminal  of  condenser  C,  instead  of  falling 
to  zero  volts,  now  falls  to  positive  15  bringing  the  anode 
potential  of  No.  1  tube  to  465  volts  negative.  Tube 


Fig.  2 — Method  or  Stopping  a  Thyratron  Operated  on 
Direct  Current  by  Means  op  Another  Thyratron 
Second  cUcp  of  Inverter  operation 


No.  2,  it  is  seen,  has  performed  the  same  function  as  the 
switch  in  Pig.  1.  If  tie  grids  are  made  alternately  nega¬ 
tive  and  positive  the  current  may  be  transferred  back 
and  forth  between  the  two  tubes,  the  major  requirement 
for  the  operation  being  that  the  anodes  are  negative  for 
a  sufficient  length  of  time  for  deionization  to  take  place. 

Substituting  for  the  load  and  resistance  of  Fig  2,  the 
primary  of  a  transformer,  gives  the  fundamental  circuit 
of  the  parallel  type  inverter.  This  is  shown  in  Fig.  3 
with  the  addition  of  a  choke  coil  in  the  supply  lead  to 
keep  the  alternating-current  component  out  of  the  di¬ 
rect-current  circuit.  The  actions  taking  place  in  this 
circuit  are  considerably  more  complicated  than  those  in 
the  circuit  of  Fig.  2,  due  to  the  addition  of  an  inductance 
coil,  the  leakage  reactance  of  the  transformer,  and  the 
fact  that  considerable  capacitance  must  be  used.  An¬ 
other  factor,  which  was  not  present  in  the  circuit  of 
Fig.  2,  is  the  induced  voltage  of  the  transformer  primary 
which  greatly  affects  the  operation  of  this  circuit.  A 
bias  battery  is  shown  so  connected  that  the  grids  are 
biased  negatively,  but  experience  indicates  that  this  is 
not  needed.  The  frequency  of  the  output  is  determined 
by  the  frequency  applied  to  the  grid  transformer,  which 
in  this  case  is  shown  supplied  from  an  external  circuit. 
It  is  possible  to  make  the  circuit  self-exciting,  in  which 
case  the  frequency  is  governed  by  the  constants  of  the 
grid  circuit. 

Operation 

The  sequence  of  events  in  the  operation  of  the  circuit 
is  illustrated  by  the  oscillograms  of  Fig.  4  which  give  the 


voltages  and  currents  in  the  different  i>arts  at  approxi¬ 
mately  full-load  unity  i>ower  factor.  In  the  tests  herein 
described  FG-67  inverter  tubes  were  used,  the  condenser 
capacity  being  4.5  nf.,  the  inductance  being  0.2  h.,  and 
the  applied  voltage  of  the  order  of  500  volts.  While  with 
this  applied  voltage  the  peak-inverse  and  peak-forward 
voltages  were,  under  some  conditions,  rather  more  than 
the  values  given  in  the  tube  rating,  no  trouble  was  ex¬ 
perienced  from  this  cause.  The  circuit  constants  were 
chosen  after  much  experimentation  to  give  the  best  out¬ 
put  wave  form  under  widely  varying  conditions  of  load 
regardless  of  other  factors  such  as  regulation.  In  taking 
the  oscillograms  the  input  voltage  was  adjusted  until 
the  output  voltage  was  110,  the  grid  voltage  frequency 
being  60  cycles.  The  connection  diagrams  associated 
with  the  oscillograms  of  Fig.  4  show  the  positions  of  the 
oscillograph  galvanometer  elements  in  die  circuit,  and 
the  various  curves  are  numbered  accordingly.  The  re¬ 
sults  are  purely  qualitative  as  no  attempt  was  made  to 
calibrate  the  dements. 

It  may  now  be  of  interest  to  analyze  the  conditions  in 
each  part  of  the  circuit  step  by  step  throughout  the 
cycle  of  operation.  Referring  to  Fig.  4  at  time  A,  curve 
1  shows  that  the  grid  potential  was  zero,  which  at  the 
applied  plate  potential  was  sufficient  to  permit  the  plate 
current  to  start  as  shown  in  curve  2.  The  condenser 
immediately  charges  through  half  of  the  primary  in  the 
transformer  as  shown  in  curves  3  and  4.  The  current  in 


Fig.  3— Fundamental  Circuit  or  the  Parallel  Tyre 
Inverter 

this  half  would  have  become  zero  except  for  this  charg¬ 
ing  current.  The  current  in  the  other  half  of  the 
primary,  Which  was  slightly  negative,  becomes  positive 
as  shown  in  curve  5.  A  high  potential  difference  be-  - 
tween  the  anode  and  cathode  of  the  tube  drops  to  a  low 
value  as  soon  as  the  current  starts,  as  shown  by  curve  7, 
the  anode  being  positive.  This  tube  voltage  drop  of  be¬ 
tween  10  to  24  volts  does  not  show  on  the  oscillograms 
as  the  scale  required  by  the  inverse  voltage  was  too 
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large.  The  curves  of  8,  9, 10  and  11  are  the  voltages  of 
the  halves  of  the  transformer  primary,  the  whole 
primary,  and  the  secondary.  The  current  in  curve  12  is 
the  output  current  which,  when  compared  with  the 
voltage  of  curve  11,  shows  that  the  load  was  non-induc¬ 
tive.  The  flow  of  current  in  the  circuit  an  instant  after 
time  A  is  illustrated  by  Fig.  5,  the  arrows  indicating  the 
direction  of  flow  from  positive  to  negative  according  to 
the  usual  manner. 

At  time  B  the  transformer  primary  and  secondary 
voltages  and  the  output  current  are  zero.  Comparing 

,  —Tint _ 
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Time  C  is  interesting  as  at  this  time  the  flow  of  cur¬ 
rent  into  the  condenser  has  stopped  as  indicated  by 
curve  3,  and  consequently  the  current  through  one-half  • 
of  the  primary  has  also  stopped  as  shown  in  curve  4.  It 
is  also  noted  from  curves  8, 9, 10, 11  and  12  that  at  this 
time  the  transformer  voltages  and  output  current  are  at 
nearly  their  maximum  value.  The  current  flow  condi¬ 
tions  at  this  time  are  illustrated  in  Fig.  6. 


Fia.  5 — Dibectiom  or  Cubbent  Flow  at  Time  A 

Tube  No.  1  Juet  attrted.  Convention*!  direction  of  Bom  ■umifl 

From  times  C  to  D  the  flow  of  current  in  the  con¬ 
denser  reverses,  the  potential  of  the  transformer  primary 
falling,  thus  leaving  the  condenser  at  a  higher  voltage; 
this  flow  of  current  naturally  follows.  The  reversal  of 
current  in  the  condenser  is  shown  in  curve  8  and  the 
consequent  reversal  of  current  through  one-half  of  the 
transformer  primary  in  curve  4.  This  reversed  current 
continues  until  the  other  thyratron  starts.  The  current 
conditions  at  this  time  are  shown  in  Fig.  7. 

Time  D  illustrates  the  stopping  of  thyratron  No.  1 
and  the  starting  of  No.  2.  Curve  1  shows  that  when  the 
grid  of  No.  2  becomes  zero,  current  starts  to  pass 
through  this  tube,  the  flow  through  thyratron  No.  1 
stops  as  indicated  by  curve  2  and  the  condenser  charges 
in  the  reverse  direction  as  shown  by  curve  8.  Curve  7 
indicates  the  negative  potential  which  appears  between 
the  anode  and  cathode  of  No.  1  thyratron  which  per- 
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these  with  curve  2  indicates  that  this  condition  does  not 
exist  until  some  time  after  the  current  through  the  tube 
has  started,  thus  showing  that  the  latter  leads  the  in¬ 
duced  voltages.  This  is  a  characteristic  of  this  type  of 
inverter  that  will  be  found  throughout  its  operation  and 
it  is  the  function  of  the  condenser  in  the  circuit  to  pro¬ 
vide  this  phase  relation.  It  will  be  shown  later  that 
when  the  power  factor  of  the  load  is  sufficiently  leading 
the  condenser  is  no  longer  needed,  the  necessary  phase 
relations  for  inverter  operation  being  caused  by  the  load. 


Fia.  6— Direction  or  Ccbbemt  Flow  at  Tike  C 
Coodaoaer  fully  charged 

mite  deionization  to  take  place.  The  time  that  this 
anode  remains  negative  is  given  by  the  distance  be¬ 
tween  the  sudden  negative  drop  to  the  place  where 
the  curve  again  crosses  the  zero  line  in  the  positive  di¬ 
rection.  This  time,  while  short,  is  long  enough  for  the 
gas  content  of  the  tube  to  become  deionized  as  this  re¬ 
quires  only  approximately  100  microseconds  for  the 
tubes  being  used.  From  the  time  of  starting  of  the  other 
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tube  the  conditions  in  the  circuit  are  similar  to  those 
already  described,  tube  No.  2  replacing  No.  1  and  the 
other  half  of  the  transformer  primary  carrying  the  tube 
current.  It  is  seen  that  only  half  of  the  primary  is  active 
at  a  given  time  as  far  as  output  is  concerned.  This  fact 
must  be  taken  into  account  when  choosing  the  trans¬ 
former  ratio  desired  for  an  inverter  circuit.  The  current 
conditions  at  time  D  are  illustrated  by  Fig.  $. 


Fio.  7 — Direction  or  Current  Flow  After  Time  C 

Condcoarr  current  reversed 

With  the  particular  load  conditions  of  Fig.  4  the 
stopping  of  tube  No.  1  occurs  at  the  time  of  the  starting 
of  tube  No.  2,  the  input  current  in  consequence  of  this 
action  not  reaching  zero  as  shown  by  curve  6.  With 
other  conditions  of  load  one  tube  stops  conducting  some 
time  before  the  other  starts,  as  shown  by  the  other  sets 
of  oscillograms.  The  stopping  of  current  flow  through 
the  thyratrons  can  be  explained  in  a  different  maimer 
than  was  assumed  in  the  description  of  the  development 
of  the  inverter  circuit  as  the  condenser  may  be  thought 
of  as  performing  a  different  function  in  the  complete 
circuit.  It  is  seen  that  the  potential  of  half  the  trans¬ 
former  primary  is  shown  in  curve  9,  the  anode  end  being 
negative  to  the  center  when  the  tube  is  operating  and 
positive  when  no  current  is  passing.  Voltage  only  ap¬ 
pears  between  the  cathode  and  anode  on  the  oscillo¬ 
grams  under  the  condition  of  no  current  flow,  the  tube 
drop  being  too  small  to  show.  If  due  to  the  starting  of 


Fio.  8 — Direction  of  Current  Flow  at  Time  D 
Tube  No.  2  start*  conducting,  tubo  No.  1  Mop* 

tube  No.  2  there  was  a  sudden  change  in  voltage  across 
the  condenser  terminals  it  would  appear  in  curve  10, 
but  there  is  no  evidence  of  such  change.  The  method  of 
stopping  the  operation  of  one  tube  when  the  other  starts 
in  the  case  of  the  conditions  shown  in  Fig.  4  may  be 
analyzed  as  follows.  Just  an  instant  before  time  D, 
tube  No.  1  is  conducting  as  shown  by  curve  2  and  the 
voltage  of  its  half  of  the  primary  is  shown  by  curve  9. 


At  time  D  the  grid  of  tube  No.  2  becomes  zero,  which  is 
sufficient  to  allow  it  to  start  carrying  current,  the  anode 
potential  being  positive  as  is  seen  in  curve  8.  When  this 
occurs  the  full  potential  of  the  primary  less  the  tube 
drop  of  No.  2  is  impressed  o'h  tube  No.  1,  the  cathodes, 
being  connected  together,  completing  the  circuit.  This 
action  causes  the  cathode  of  No.  1  tube  to  become  for  a 
time  more  positive  than  its  anode,  thus  stopping  the 
current  flow.  The  voltage  impressed  on  this  tube  is 
shown  in  curve  10.  The  anode  remains  negative  to  the 
cathode  for  a  sufficient  length  of  time  for  deionization 
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Fin.  9 — Oscillographic  Studt  of  Inverter  Q  ft  ration  at 

Light  Load 

Output,  S  ampere*.  1 10  volt*,  nott-lndurtive.  Positions  of  oadDocnph 
dements  as  In  rig.  4 

to  take  place,  and  when  it  does  become  positive  the  grid 
potential  is  sufficiently  negative  to  prevent  the  current 
from  starting.  From  this  analysis  it  follows  that  the 
action  of  the  condenser  is  to  give  the  correct  phase  re¬ 
lations  for  operation,  which  differs  from  the  earlier  con¬ 
ception  of  its  purpose  in  the  description  of  the  develop¬ 
ment  of  the  circuit. 

Oscillograms  for  light-load  operation  are  shown  in 
Fig.  9.  It  is  seen  that  the  shapes  of  the  curves  are  in 
many  cases  greatly  altered,  and  that  the  output  wave¬ 
form  is  better.  An  analysis  of  the  operation  in  this  and 
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in  succeeding  sets  of  oscillograms  does  not  differ  ma¬ 
terially  from  that  just  made.  In  the  case  just  discussed 
one.  thyratron  stopped  only  when  the  other  started. 
Curve  2  of  Fig.  9  shows  that  No.  1  tube  stops  before 
No.  2  starts.  This  is  apparently  due  to  the  constants  of 
the  whole  circuit  including  the  load.  When  this  happens 
the  anode  potential  becomes  negative  due  to  the  poten¬ 
tial  of  one-half  of  the  primary  coil,  the  latter  being 
shown  by  curve  9  and  the  sudden  drop  to  this  value 
appearing  in  curve  7.  When  the  second  tube  starts  put¬ 
ting  the  full  primary  potential  on  the  first  tube,  the 
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anode  potential  becomes  still  more  negative  as  shown  by 
the  second  drop  in  curve  7.  In  other  words,  the  anode 
voltage  becomes  practically  first  that  of  curve  9  and 
then  that  of  curve  10. 

Low  Power  Factor  Loads 

The  parallel  type  inverter  will  carry  low  power 
factor  loads  when  the  circuit  has  the  proper  constants. 
An  example  of  the  operation  with  lagging  current  is 
given  in  the  oscillograms  of  Fig.  10.  The  output  voltage 
and  current,  curves  11  and  12,  show  that  the  current 
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was  lagging  and  that  the  power  factor  was  very  low. 
In  this  case,  as  in  the  case  just  described,  the  current 
through  one  tube  stops  some  time  before  that  through 
the  other  starts.  This  operation  is  characterized  by  the 
two  distinct  negative  voltage  drops  appearing  between 
the  cathode  and  anode  of  the  stopped  tube  as  shown  by 
curve  7. 

With  incorrect  constants  and  low  power  factor  loads 
the  circuit  may  become  oscillatory  as  is  shown  in  the 
oscillograms  in  Jig.  11.  All  the  stages  from  correct 
operation  to  that  shown  may  be  obtained  by  varying 
the  values  of  the  inductance  and  capacity. 

Operation  with  a  low  power  factor,  leading-current 
load  is  shown  in  the  oscillograms  of  Jig.  12.  It  is  inter¬ 
esting  to  note  that  the  condenser  is  not  needed  in  this 
case,  as  is  indicated  by  curve  3,  the  necessary  phase 
relation  between  the  input  current  and  the  induced 
primary  voltage  being  caused  by  the  load.  The  fact 
that  this  circuit  will  operate  under  this  condition  is 
proof  that  the  condenser  is  needed  only  to  give  the 
necessary  phase  relation  and  not  to  fulfill  the  function 
assumed  in  the  development  of  the  circuit. 


Fio.  11 — Output  with  Inductive  Load,  Incorrect  Circuit 

Constants 

Wave  Form 

The  output  wave  forms  differ  with  the  amount  and 
power  factor  of  the  load  when  fixed  values  of  capacity 
and  inductance  are  used.  With  unity  power  factor,  the 
best  wave  form  is  given  at  light  load  but  as  this  is  not  as 
interesting  a  condition  as  full  load,  it  was  the  wave  form 
of  the  latter  which  was  analyzed.  When  the  curves  for 
analysis  were  obtained  the  output  voltage  was  not  held 
at  110  volts  as  was  done  previously.  The  results  of  the 
analysis  are  given  in  Table  II. 

|  Regulation  and  Efficiency 

The  value  of  the  capacitor  used  in  the  circuit  has 
great  bearing  on  the  voltage  regulation  of  this  type  of 
inverter.  It  also  has  a  large  effect  on  the  output  wave 
form  so  that  a  reasonable  compromise  must  be  made.  A 
low  capacity  gives  the  best  voltage  regulation  and  the 
poorest  wave  form  and  may  cause  instability.  Capacity 
of  too  large  a  value  reduces  the  output  voltage  to  a 
considerable  extent. 

The  efficiency  of  the  inverter  using  thyratrons  is  high 
due  largely  to  the  high  efficiency  of  the  tubes  them- 


460 


S''|itctiiiM-r  I1C52 


TOMPKINS:  TIIK  I’.XKAI.I.KI.  TYI’K  INVKUTKK 


TAIII.K  II 

KlT«i‘i in-  tiMiac" 

Vtrr.lLli'  t„ll:itt<- 

K**nii 

IVjL  fjii.ir 

M.imiimiiii  tiilw  iif  lli<-  :<nl  li  inuaiiiM* 
M.imiiiiiiii  ulih'iif  iIh-  ‘.Hi  li:>rii»>m<- 
M.imiiiiiiii  miIik-  of  IIm-  Till  liartiMMilr 
Ma\iiiiiiin  miIiu-  i»f  tin-  Wh  harmonlv 


l»  Mill* 

I  la  Volin 
I  IK, 

I  :tll 

III  7a  Mill* 
n  v>lt« 
Ml  m4«» 
I  IS  VuIlK 


selves.  With  an  average  tube  voltage  drop  of  only  lf> 
volts  and  with  reasonably  high  anode  voltage,  the 
losses  in  the  tube  are  small  and  the  efficiency  high. 
Fig.  IS  shows  efficiency  and  voltage  regulation  curves 
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in  which  it  is  seen  that  the  regulation  with  nf.  ca¬ 
pacity  b  much  poorer  than  with  1 1  $  fit.  However,  to 
secure  a  reasonably  good  output  wave  form  it  was 
necessary  to  use  the  higher  value. 

Conclusions 

The  oscillograms  give  in  a  graphical  way  the  complete 
operation  of  the  inverter  under  widely  varying  load 
conditions.  An  analysis  indicates  that  the  operation 
differs  somewhat  from  the  descriptions  previously  made. 


and  il  is  felt  that  a  more  complete  picture  of  the  func¬ 
tions  of  each  part  and  of  t  he  o|>eralion  as  a  whole  is  here 
presented  than  has  hitherto  appeared.  The  circuit  is  a 
most  interesting  one  and  already  has  l>een  applied  in  a 
commercial  way  for  supplying  alternating-current  power 
to  alternating-current  radio  sets  where  operation  on 
direct-current  distribution  systems  is  required. 

Nothing  has  been  said  about  parallel  operation  of  in¬ 
verters  w  ith  systems  supplied  by  synchronous  machines. 
This  is  a  perfectly  feasible  method  of  operation  and  has 
the  advantage  that  no  condenser  b  required  in  the  in¬ 
verter  circuit,  thus  making  the  operation  more  stable. 

The  two  factors  which  may  give  difficulty  are  the  poor 
voltage  regulation  and  the  lack  of  stability  under  certain 
conditions.  The  first  requires,  up  to  the  present  time, 
that  some  method  of  regulating  the  input  voltage  be 
used.  The  second,  which  largely  disappears  in  parallel 
operation,  will  require  the  use  of  quick  acting  circuit 
breakers  to  protect  the  tubes  in  case  the  circuit  stops 
operating.  When  the  latter  happens,  the  counter  elec¬ 
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tromotive  force  of  the  transformer  disappears,  and  both 
the  tube  voltage  drop  and  the  resbtance  of  the  circuit 
being  small,  the  tubes  form  practically  a  short  circuit  on 
the  direct-current  supply.  Unless  they  are  very  quickly 
removed  from  the  line  they  will  be  injured. 

There  b  nothing  to  indicate  that  the  difficulties  of 
operation  are  insurmountable,  and  since  the  growth  of 
electrical  engineering  seems  to  be  in  the  direction  of  an 
increasing  use  of  thermionic  devices  it  may  be  expected 
that  circuits  of  this  nature  will  rapidly  become  of 
commercial  importance. 
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Discussion 

W.  M.  Goodhue*  Mr.  Tompkins  describes  the  operation  of  a 
thyratron  inverter  with  static  condensers  and  with  an  a-c.  line, 
and  stresses  the  fact  that  with  an  a-c.  line  the  condensers  may  be 
omitted.  Some  experiments  which  I  have  carried  on  at  the 
Harvard  Engineering  School  show  that  static  condenser*  may  be 
omitted  also  when  the  »-c.  line  is  replaced  by  an  ordinary  syn¬ 
chronous  motor  (of  the  salient-pole,  damper-winding  type).  The 
circuit  employed  was  a  six-phase  circuit  with  six  thyratrons,  it 
being  preferable  to  operate  a  synchronous  motor  polyphase, 
instead  of  single-phase.  The  grid*  were  excited  by  an  induction 
phase  shifter  of  the  polyphase  type,  consisting  of  a  slip-ring 


induction  motor  (*  j  hp.),  with  the  rotor  turned  by  a  handwheel 
and  worm  drive,  and  insulating  transformer*  for  the  rotor  output. 
This  phase-shifter  tea*  supplied  directly  from  the  terminals  of  the 
synchronous  motor,  so  that  the  inverter  was  permanently  locked 
in  step  with  the  motor,  and  would  automatically  follow  any  spew! 
changes.  Fundamentally,  tlu;  phaxc-xhiftvr  determine*  the  power 
factor  of  the  inverter,  while  the  d-c.  Held  of  the  motor  enable* 
adjustment  of  the  a-c.  voltage.  The  a-c.  current  i*  nearly  pn>- 
portional  to  the  d-c.  current,  so  that  voltage,  current,  pow<*r 
factor,  and  hence  power  delivered  to  the  Hynchronou*  motor  may 
be  adjusted,  and  if  thi*  power  exceed*  the  requirement*  of  tl»e 
motor,  the  motor  will  speed  up  and  vice  versa.  Hence  the  spi<ed 
and  frequency  may  be  varied  by  the  phase-shifter.  The  d-c.  cur¬ 
rent  and  voltage  are  related  by  the  volt-ampere  characteristic 
of  the  d-c.  supply  circuit,  so  that  the  frequency  r*.  phase-shifter 
characteristic  will  be  different,  for  example,  in  a  constant-poten¬ 
tial  d-c.  circuit  than  in  a  circuit  of  more  nearly  constant-current 
characteristics.  In  fact,  the  effect  of  the  phase-shifter  is  often 
almost  opposite  for  the  two  types  of  circuit*. 

The  synchronous  motor  took  load  up  to  the  maximum  rating 
of  the  tube*,  and  showed  no  tendency  to  hunt  or  to  fall  out  of  step, 
even  when  the  shaft  load  was  *uddenly  changed.  An  a-c.  load, 
single-phase  or  polyphase,  may  be  supplied  from  the  terminal* 
of  the  synchronous  motor,  and  in  thi*  case,  if  the  shaft  of  the 
motor  is  unloaded,  the  motor  may  be  called,  as  usual,  a  syn¬ 
chronous  condenser,  since  the  current  leads,  unless  a  highly 
capacitative  load  i*  applied  in  parallel. 

Concerning  the  definition,  “parallel-type  inverter."  some  con¬ 
fusion  arises.  In  polyphase  work,  a  “series-type  rectifier  (or 
inverter)  circuit”  sometimes  means  that  the  different  phases  of 
a  polyphase  bank  of  transformers  and  tubes  have  their  d-c. 
terminals  connected  in  series,  to  accommodate  the  higher 
voltages,  with  the  inference  that  when  the  various  phases  are 
connected  in  parallel  for  lower  voltages  (as  in  multiple-anode 
polyphase  railway  circuits),  the  term  “parallel-type"  should  be 
employed.  In  fact,  the  title  suggested  a  polyphase  circuit,  a'hile 
Mr.  Tompkins  described  a  single-phase  circuit,  such  as  might  be 
a  single-phase  unit  of  a  polyphase  system. 
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The  Inverter 

By  D.  C.  Prince 

Research  La  moratory,  Gknkrai.  Electric  (,’omi'any 

In  the  September,  1924,  issue  of  this  magazine,  Mr.  Prince  contributed  an  article  dealing  with  the  tube 
rectifier  and  its  characteristic  wave-forms.  In  the  present  contribution  the  author  has  taken  the  rectifier 
circuit  and  inverted  it,  turning  in  direct  current  at  one  end  and  drawing  out  alternating  current  at  the  other. 
The  new  apparatus,  consisting  of  pliotron  tubes,  transformers,  reactances,  etc.,  is  known  as  the  "Inverter” 
and  offers  a  means  of  converting  direct  current  into  alternating  without  the  use  of  any  rotating  machines. 

Editor. 


The  name  “inverter”  is  used  to  denote  the 
inverse  of  a  rectifier,  and  covers  an  assemblage 
of  transformers  and  thermionic  valves  of  any 
sort  used  to  convert  direct  current  into  single 
or  polyphase  alternating  current.  Such  a 
combination  possesses  technical  interest  for 
the  reason  that  if  inverters  can  be  developed 
in  power  sizes  to  have  an  efficiency  and  relia¬ 
bility  comparable  with  rotating  apparatus 
they  will  hold  promise  for  the  practicability 
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Fig.  1.  Rectifier  Circuit  with 
Inductance  in  the  Load 

of  high-voltage  direct-current  transmission. 
With  such  tubes  at  the  receiving  end,  the 
power  might  be  supplied  by  direct-current 
generators  in  series  or  by  rectifiers. 

The  ideal  current  and  voltage  relations  in 
an  inverter  are  practically  the  same  as  those 
in  a  rectifier,  provided  the  inverter  is  supply¬ 
ing  power  to  rotating  apparatus  which  fur¬ 
nishes  a  sinusoidal  counter  e.m.f.  These 
relationships  were  developed  in  an  earlier 
article*1*  and  will  be  reviewed  far  enough  to 
show  the  similarity  between  inverter  and 
rectifier  characteristics. 

Fig.  1  is  a  reproduction  of  Fig.  3  of  the 
rectifier  article,  while  Fig.  2  is  a  reproduction 
of  Fig.  4.  In  Fig.  1  alternating  current  is 
supplied  to  transformer  primary  T.  The 
secondary  T  is  connected  to  the  rectifier 
anodes  a,  o',  so  that  current  flows  from 
whichever  is  positive.  The  return  circuit  of 
both  is  by  way  of  inductance  L,  which  holds 
the  current  constant,  and  through  load  resist¬ 
ance  R  to  the  midpoint  of  winding  T'.  In 
Fig.  2,  ep  and  ip  are  voltage  and  current  waves 
in  the  transformer  primary  T,  ea  and  ca>  are 
potentials  of  a  and  a'  referred  to  the  midpoint 

•••See  D.  C.  .-.ce.  "Rectifier  Wave  Forms.”  General 
Electric  Review.  Sept..  1924.  pp.  608-6 1. >. 
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of  T\  i  and  i'  are  the  corrcs|H>nding  currents, 
and  cK  and  *A.  represent  drop  and  current  in 
the  load  resistance  R.  The  cathodes  t  and 
c',  which  are  tied  together,  have  potential 
wave  cf  following  whichever  anode  is  ]X>sitivc. 
The  difference  between  et  and  cK  is  the  drop 
across  the  reactance  L. 

The  ideal  single-phase  inverter  circuit  is 
shown  in  Fig.  3.  It  is  assumed  that  the  tubes 
have  valve  features  permitting  the  interrup¬ 
tion  of  current  flowing  from  anode  to  cathode, 
but  such  features  are  omitted  from  the  dia¬ 
gram  for  simplicity,  and  will  be  discussed  later. 

Fig.  3  is  similar  to  Fig.  1  except  that  a 
direct-current  generator  G  has  been  sub¬ 
stituted  for  the  load  resistance  R  and  a  syn¬ 
chronous  motor  M  replaces  the  alternating- 
current  source. 

When  the  motor  rotates  with  its  field 
excited  there  is  an  alternating  potential 
established  across  T.  At  the  anodes  this 


Fit.  2.  Primary  and  Secondary  Voltage*  and  Currents 
I  -of  Rectifier  Diagrammed  in  Wj.  I 

tf  is  the  primary  voltage,  it  the  primary  current,  r*  and 
axe  the  voltages  of  the  two  halves  of  the  secondary  winding. 
ii  is  tbs  cathode  potential  with  respect  to  the  center  of  the 
secondary  winding,  eg  is  the  load  voltage,  »g  the  load  current. 
i  and  t  are  the  secondary  currents. 

electromotive  force  alternately  oppbses  and 
adds  to  the  voltage  of  generator  G.  If,  during 
the  time  the  potential  at  a  opposes  the 
generated  voltage,  the  path  ac  is  conducting 
and  current  flows,  there  will  be  a  power  input 
to  the  motor  which  will  keep  it  revolving  and 


■ 
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permit  it  to  carry  load.  On  account  of  the 
inductance  L,  the  current  flow  is  more  or 
less  constant.  The  voltage  induced  in  L 
makes  up  the  instantaneous  differences  be¬ 
tween  counter  and  impressed  e.m.f. 

Fig.  4  can  thus  be  drawn  as  the  equivalent 
of  Fig.  2  for  the  inverter  ease,  the  upj>cr 
curves  representing  conditions  in  the  winding 
T  and  the  lower  curves  representing  condi¬ 
tions  in  the  winding  T'. 

Referring  to  Fig.  4,  ip  is  out  of  phase  with 
ep  by  180  deg.,  indicating  that  the  impressed 
voltage  is  greater  than  the  counter  e.m.f. 
ep,  so  that  the  current  flows  against  ep.  For 
the  winding  T'  an  attempt  is  made  to  show 
the  waves  in  a  manner  consistent  with  the 
connections;  all  potentials  are  measured 
with  respect  to  the  midpoint  of  the  trans¬ 
former  winding.  The  positive  terminal  of  the 
generator  G  is  connected  to  the  midjx)int  of 
the  transformer  winding  T',  the  point  about 
which  a  and  o'  swing.  During  the  half  cycle 
that  ea>  opposes  e,,  the  j>ath  a'c'  is  made 
conducting. 

The  current  v  then  flows.  Its  magnitude 
is  constant  because  of  inductance  L.  It 
flows  in  opposition  to  ea>  because  e,:  is  enough 
greater  than  the  average  value  of  ea>  to  over¬ 
come  the  resistance  losses  in  the  wiring.  At 
the  instant  that  e*  and  e*  cross,  the  path  ac 
is  made  conducting  and  the  path  a'c'  is  made 
nonconducting.  The  current  ia  then  flows, 
so  that  the  total  current  i  remains  steady. 
The  transfer  can  be  made  in  zero  time 
because  the  case  used  is  ideal  in  that  the  trans¬ 
former  and  motor  are  assumed  to  have  no 
leakage  inductance. 


Fig.  3.  The  Ideal  Singfe-phavc 
Inverter  Circuit 


The  cathodes  c  and  c'  alternately  follow 
a  and  a'  in  potential,  remaining  below  them 
by  an  amount  equal  to  the  tube  drop.  Their 
path  is  ec.  The  potential  difference  between 
e,i  and  e,  is  absorbed  by  inductance  L. 
Since  an  inductance  will  absorb  no  unidirec¬ 
tional  potential,  areas  included  between  ec 
and  e,.  above  and  below  et;  must  be  equal. 

For  the  time  being,  in  order  to  avoid 
unnecessary  complications  in  the  discussion, 
we  will  assume  that  there  is  a  little  devil 
who  makes  the  paths  ac  and  a'c'  conducting 


at  exactly  the  right  times.  The  require¬ 
ments  set  up  by  transformer  and  motor 
inductance  must  be  studied  before  his  duties 
can  be  completely  outlined.  In  Fig.  5, 
Fig.  10  of  the  previous  article'1'  is  reproduced 
with  only  a  slight  change  in  the  neighborhood 
of  the  time  to. 

In  order  to  secure  the  highest  set  efficiency 
the  tube  losses  should  be  held  to  a  minimum. 
If  current  transfer  from  one  tube  to  the  other 


is  the  primary  voltage.  »/  the  primary  c orient.  c.  and  <«' 
•re  the  voltages  of  two  halves  of  the  secondary  wilding,  u  is 
the  cathode  poteitial  with  respect  to  the  center  of  the  secoodazy 
winding,  eg  is  the  impressed  voltage,  ig  the  load  current. 
i  and  i'  arts  secondary  currents. 

is  forced  by  increasing  the  resistance  in  one, 
and  decreasing  it  in  the  other,  there  will  be 
resistance  losses  in  the  tubes  during  transfer. 
If  both  paths  are  made  wholly  conducting, 
and  the  current  is  caused  to  transfer  naturally, 
all  transfer  loss  may  be  avoided.  During  the 
time  that  both  tubes  are  conducting,  current 
will  tend  to  flow  in  the  circuit  T'acc'a',  and 
by  induction  in  circuit  TM  in  response  to  the 
voltage  generated  by  motor  M.  The  voltage 
from  G  is  neutralized  entirely  by  the  drop 
in  inductance  L,  since  the  motor  can  furnish 
no  counter  e.m.f.  at  th:s  point  while  both 
paths  are  conducting.  This  is  so  because  of 
the  symmetry  of  the  winding  T'.  The  induced 
voltages  in  both  halves  are  equal  and  are 
entirely  absorbed  by  equal  impedance  drops 
while  both  tubes  are  conducting. 

The  current  which  would  tend  to  flow  is  of 
the  usual  transient  form  shown  by  the  dotted 
curve  i,  Fig.  5.  In  drawing  this  trace  it  is 
assumed  that  resistance  is  small  compared 
with  reactance,  so  that  the  current  is  nearly 
90  deg.  out  of  phase  with  the  voltage  produc¬ 
ing  it.  The  axis  u  approaches  zero  expo¬ 
nentially. 

In  the  case  of  the  rectifier  the  change  in 
relative  polarity  of  a  and  a'  was  in  the  proper 
direction  to  transfer  the  currents  naturally 
beginning  at  time  to,  corresponding  to  the 
instant  of  zero  induced  voltage  in  the  trans- 
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former,  and  ending  at.  time  t',  but  in  that  case 
it  was  proper  for  the  current  to  be  in  phase 
with  the  alternating  voltage.  Now,  however, 
it  is  desired  to  have  the  current  flow  in 
opposition  to  the  alternating  voltage.  It  is 


Fig.  5.  Graphical  Rep-esmtation  of  Condition*  Arising 
from  the  Suppo*ition  That  the  Transformer 
S..own  in  Fig.  3  Ha*  Inductance 


apparent  from  Fig.  5  that  prior  to  time  t0 
current  was  shifting  in  the  opposite  direction. 
There  should  be  a  time  t\  at  which  the  two 
paths  might  be  made  conducting  with  the  re¬ 
sulting  transfer  as  desired.  At  t„  the  forces  caus¬ 
ing  current  change  become  hostile,  so  at  this 
point,  the  path  from  which  current  has  been 
transferred  should  be  made  nonconducting. 


Fig.  6.  Current  *nd  Voltage  Wave*  S. towing  Effect  of 
26  deg.  Period  of  Short  Circuit  Dining  Which  Cur. 
rents  Are  Transferred  and  no  Voltage  is  Pro- 
duced  by  the  Inverter 


To  put  this  proposition  in  another  way: 
referring  to  Fig.  4,  the  two  cathodes  arc  follow¬ 
ing  ec  and  arc  approaching  e„  at  time  t\.  Poten¬ 
tial  ea>  is  only  sufficiently  positive  with 
respect  to  e(  to  make  the  current  flow,  but 


ea  is  very  much  more  positive.  At  tu  then, 
the  path  ac  is  made  conducting  and  the 
potential  difference  between  ea  and  ec  is 
available  to  make  current  flow  through  ac 
in  preference  to  a'c'.  When  t„  is  reached,  the 
current  has  all  chosen  the  path  ac.  The  path 
ate'  is  then  made  nonconducting  so  that  the 
current  can  not  return,  although  the  forces 
arc  in  the  reverse  direction. 

As  a  matter  of  calculation,  suppose  that  the 
voltage  induced  in  motor  M  is  sufficient  to 
circulate  a  current  whose  peak  is  ten  times 
the  direct-current  /,  Fig.  5.  Then,  neglecting 
resistance;  the  period  tit.,  will  occupy  26  deg. 
of  electrical  arc  (1— cos  26  dcg..=0.1),  so 
that  a  current  whose  amplitude  is  ten  times 
normal  will  reach  normal  in  26  deg.  The 
little  devil  is  then  instructed  to  open  the  gate 
at  26  deg.  before  zero  hour  and  shut  it  at 
zero  sharp. 

It  is  important  that  he  shut  the  gate  at 
zero  sharp,  or  even  a  little  l>eforc.  for  safety. 
He  may  anticipate  the  26  deg.  however. 
If  the  transfer  is  commenced  before  time  ty 
the  current  will  all  be  transferred  from  path 
a'c '  to  path  ac  before  time  t0.  At  the  termina¬ 
tion  of  transfer  there  will  still  be  a  potential 
tending  to  make  current  flow  in  ac,  in  prefer¬ 
ence  to  a'c',  but  current  cannot  reverse  in 
a'c'  because  the  valves  possess  conductivity 


Fig.  7.  Pliotfon  Characteristic  Curves 

in  only  one  direction.  The  current  in  a'c' 
therefore  remains  at  zero  until  t0  when  the 
gate  is  closed. 

If  the  |  path  a'c'  were  not  rendered  non¬ 
conducting  at  t,„  current  would  lx*gin  to  flow 
again  in  this  path.  A  threc-elcctrodc  vacuum 
valve  has  the  property  of  closing  very  j>osi- 

I 
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tively,  so  that  if  it  closes  on  a  circuit  carrying 
current,  violent  oscillations  are  almost  in¬ 
variably  set  up.  It  is  important,  therefore, 
that  the  current  be  brought  to  zero  a  short 
time  before  ta  and  the  valve  be  closed  between 
that  time  and  /*. 


Fig.  8.  Diagram  of  Inverter  Showing  Method  of 
Deriving  Grid  Kxcitabon 

During  the  time  that  current  transfer  is 
taking  place,  the  counter  e.m.f.  is  the  average 
of  e.m.f . ’s  induced  at  a  and  a'.  The  difference 
is  all  consumed  in  the  inductance  of  the 
windings.  In  the  single-phase  case  this 
average  is  zero,  but  in  polyphase  cases  it  is 
not  zero.  If  the  time  of  transfer  is  ended 
before  to,  the  counter  e.m.f.  becomes  the 
potential  ea  which  is  not  in  opposition  to  e<; 


to  ac.  At  /j  the  transfer  is  complete.  Between 
ti  and  t_,  ec  was  below  the  average  of  ea  and 
by  just  enough  to  make  current  flow.  By  fc 
all  the  current  is  flowing  in  path  ac,  and  ec 
accordingly  jumps  to  a  distance  below  e€ 
just  sufficient  to  maintain  the  current. 
Path  a'c'  is  made  nonconducting  at  some  time 
between  U  and  to,  but  this  does  not  produce 
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Pig.  9.  Comparing  of  Current  Wove* 

(a)  Inverter  current  wave  form 

(b)  Rectifier  current  wave  fora 
(<)  Grig  current  wave  fora 


any  changes  in  the  waves  because  no  current 
is  flowing  in  a'c',  and  no  current  change  is 
produced. 

The  foregoing  discussion  is  general  in  that 
the  type  of  valve  device  is  unimportant.  No 
matter  what  the  means  of  cut-off,  the  con¬ 
ditions  to  be  fulfilled  are  the  same.  The  two 


nOtofttOGvda 

RomtSoutc* 


3-TypaP-F^M-nO/W-WXVKOOVblt 
200  wtt-iwp«n  Potential  TraraVormiira 


MlacaflvtanuaTram* 

u»«d  for 
'tg  Grid  Cs* 

M3*  taps  were  npt 
Correct^  Made 


InUr-eOaM 

Trgmtomwr 


Intcr-pt>M« 
.former 


Pig.  10.  Circuit  Diagram  of  15.000-voJt  Rectifier  and  Inverter 


until  after  t0.  There  is,  therefore,  a  time 
durirg  which  the  inductance  L  must  absorb 
more  than  the  impressed  direct  •  potential. 
Fig.  6  corresponds  to  Fig.  4,  but  includes  the 
effect  of  leakage  reactance. 

At  time  U  (Fig.  6),  path  ac  becomes  con¬ 
ducting  and  current  begins  to  shift  from  a'c' 


paths  involved  in  the  transfer  are  both 
made  conducting  during  a  period  when  the 
voltage  relations  are  right  to  produce  the 
transfer.  After  the  transfer  is  complete, 
the  path  carrying  no  current  is  rendered 
nonconducting.  The  only  other  requirement 
is  that  |  the  paths  possess  unidirectional 
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conductivity.  Without  this  property  the  valve 
closing  must  be  exactly  timed  and  this  is  not 
possible  in  circuits  where  all  the  factors 
are  fluctuating  to  some  extent. 

The  grid  of  a  three-electrode  valve,  or 
pliotron,  may  be  controlled  from  the  alter¬ 
nating-current  circuit  in  such  a  way  as  to  do 
the  work  of  the  little  devil  nearly  as  well  as 
he  can  do  it  himself.  Fig.  7  is  a  set  of  char¬ 
acteristic  curves  of  a  General  Electric  one- 
kilowatt  pliotron.  It  is  apparent  that  a 


gives  the  form  which  the  main  anode  current 
waves  will  naturally  take.  On  account  of  the 
proportionality  between  anode  and  grid  cur¬ 
rents,  the  grid  current  wave  should  approach 
this  form  as  nearly  as  |x>ssiblc. 

But  an  actual  rectifier  has  a  current 
waveform  such  as  shown  in  Fig.  9-b. 
The  transfer  begins  very  gradually  just  when 
the  maximum  rate  of  change  is  required  in 
the  anode  circuit.  If  the  resistances  r  and  r' 
are  inserted;  the  two  grids  will  begin  to  divide 


Fig.  11.  Set  Built  for  Laboratory  Use 


rough  proportionality  exists  between  plate 
current  and  grid  current,  so  that  if  we  make 
certain  that  the  grid  of  a  tul>e  is  drawing 
current,  then  that  tube  is  in  a  conducting 
state.  As  already  pointed  out,  there  is  a 
close  similarity  between  rectifier  and  inverter 
characteristics.  The  required  grid  potential 
changes  resemble  closely  the  normal  potential 
changes  of  the  anodes  of  a  rectifier.  We  will 
then  combine  Fig.  1  and  Fig.  3  into  Fig.  S. 

All  the  elements  of  Fig.  1  and  3  are  here 
included,  and.  in  addition,  resistances  r  and 
r'.  The  grid  transformer  primary  x  is  con¬ 
nected  to  points  of  the  motor  winding  M  so 
as  to  have  a  phase  advance  of  a  littly  more 
than  half  the  time  between  U  and  ta.  The 
purpose  of  resistances  r  and  r'  is  best  explained 
by  reference  to  Fig.  9.  Part  a  of  this  diagram 


the  current  as  soon  as  the  jjotential  difference 
between  grids  becomes  equal  to  the  itr  drop 
in  the  particular  resistance  carrying  the 
grid  current.  The  grids  will  continue  to 
divide  the  current  until  the  grid  potential 
difference  has  reversed  and  reached  the  value 
equal  to  the  i^r'  drop.  If  the  resistances 
r,  r'  arc  large  compared  with  the  reactance 
in  the  grid  transformer  circuit,  the-  transfer 
current  will  be  similar  in  shaj)C  to  the  voltage 
during  the  transfer  j>eriod.  i.c.,  nearly  linear 
for  a  sine  wave  near  zero.  The  linear  transfer 
as  shown  in  Fig.  9-c  is  still  not  the  same  shape 
as  the  anode  transfer  in  Fig.  9-a.  but  it  may  be 
made  to  have  a  sufficient  initial  slojxj  for  the 
beginning  of  transfer  and  an  excess  slope 
thereafter  without  causing  excessive  grid 
loss,  i 
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From  Fig.  6  it  appears  that,  due  to  the 
inductance  of  motor  and  transformer,  the 
current  and  voltage  in  the  alternating-current 
circuit  arc  not  exactly  ISO  deg.  out  of  phase. 


8  ? 
ft 


10  JZ  14  Jt 
OutputOlwP 

FIs.  12.  Characteristics  of  Set  8hown  in  Fig.  11 

This  means  that  a  wattless  component  must 
be  supplied  by  the  motor;  that  is,  it  must 
either  be  a  synchronous  motor,  or  must  be 
associated  with  condensers  to  supply  the 
wattless  component. 


It  may  be  objected  that  no  means  are  given 
for  starting  the  apparatus  or  for  governing 
the  speed  after  it  is  started.  The  criticism 
is  well  founded  for  the  arrangement  shown. 
However,  arrangements  of  condensers  and 
inductances  will  accomplish  the  same  purpose, 
and  at  the  same  time  be  self-starting.  Once 
oscillations  are  started  power  is  available  to 
start  up  motors  and  other  rotating  apparatus. 

The  frequency  determining  element  in  the 
arrangements  shown  is  the  synchronous  motor 
M.  Once  this  machine  is  rotating  the  direct- 
current  drawn  is  determined  by  its  counter 
e.m.f.  If  it  slows  down,  the  counter  e.m.f. 
is  reduced  and  more  current  is  drawn  until 
the  speed  is  restored. 

Fig.  10  is  a  connection  diagram  of  a  set 
figured  along  the  lines  suggested  above. 
Fig.  11  is  a  photograph  of  the  set  built  for 
laboratory  use.  Fig.  12  shows  the  character¬ 
istics  of  this  set  as  determined  by  calculation 
and  as  observed  experimentally.  The  per¬ 
formance  on  an  absolute  basis  is  not  remark¬ 
able  ;  however,  the  close  correspondence 
between  calculations  and  tests  indicates  that 
when  tubes  are  developed  to  a  stage  com¬ 
parable  with  other  power  apparatus,  the 
practicability  of  high  voltage  direct-current 
transmission,  with  vacuum  tubes  in  the 
converting  apparatus,  will  probably  not  be 
far  distant. 
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The  Direct-current  Transformer  Utilizing 

Thyratron  Tubes 

By  D.  C.  PRINCE 

Rnnith  Laboratory,  General  Electric  Company 


IN  a  previous  nrtido  describing 
the  Inverter 11  >  it  was  shown 
that  pliotrons,  or  high- 
vacuum  three-electrode  valves,  in 
suitable  circuit  arrangements  can 
be  made  to  convert  direct  current 
into  alternating  current  in  a  man¬ 
ner  the  inverse  of  that  in  which 
a  rectifier  converts  alternating 
current  to  direct  current.  In  de¬ 
veloping  the  inverter,  the  trans¬ 
fer  or  commutating  problem  was 
solved  in  such  a  way  that  the 
current  reverses  naturally,  leav¬ 
ing  to  the  pliotron  grid  only  the 
function  of  holding  the  current  at 
zero  until  it  should  flow  again. 


The  transformation  of  direct 
current  without  rotating  machin¬ 
ery  has  for  many  years  afforded  a 
most  fascinating  problem.  Start¬ 
ing  with  the  already  available 
tube  rectifier  as  the  latter  half  of  a 
dc-ac.fac-dc.  transformation,  pli¬ 
otrons  were  a  few  years  ago  made 
to  function  as  inverters  and  thus 
complete  the  solution.  In  power 
applications,  however,  thyratrons 
are  more  suitable  than  pliotrons. 

— Editor 


however,  somewhat  different  from 
those  of  the  pliotron.  While  no 
current  is  flowing  to  an  anode, 
the  space  surrounding  that  anode 
remains  free  of  ionization.  In  this 
state,  the  well-known  laws  of  grid 
action  apply  as  in  a  high-vacuum 
tube.  As  long  as  the  negative 
electric  field  due  to  the  grid  pre¬ 
dominates  over  the  positive  elec¬ 
tric  field  due  to  the  anode,  no 
current  will  flow.  If,  on  the  other 
hand,  current  is  flowing  to  the 
anode,  the  surrounding  space  is 
filled  with  ionization  and  the  grid 
is  no  longer  effective.  The  thyra¬ 
tron  thus  has  the  characteristic 


The  inverter  is  particularly  well  adapted  for  con-  that  current  can  be  prevented  from  starting  by  a 
verting  direct-current  power  into  alternating-current  small  negative  grid  voltage  but  cannot  be  stopped 
power  at  the  usual  commercial  frequencies  except  for  under  the  usual  conditions  of  operation  by  applying 


the  losses  that  result  from  the  present  rather  high 
space  charge  drop  in  the  pliotrons.  In  recent  years 
considerable  research  by  several  workers  has  been 
undertaken  in  order  to  produce  and  utilize  tubes  with¬ 
out  incurring  excessive  losses.  One  of  the  most  inter¬ 
esting  of  these  tubes  is  the  “Thyratron,”  one  form 
of  which  consists  of  a  mercury-arc  rectifier  with  a 
grid  added  to  each  anode  arm,  as  shown  in  Figs.  1 
and  2.  In  operation,  the  low  voltage  drop  and  high 
efficiency  of  the  mercury-arc  rectifier  are  obtained 
with  valuable  control  characteristics  which  are, 

(i)~Th*  Inverter.**  by  D.  C  Prince.  Gkxuai.  Elcctsic  Review.  Octo¬ 
ber,  1925,  p.  #76. 


a  large  negative  grid  voltage.  These  tubes  are,  there¬ 
fore.  not  suitable  for  driving  oscillating  circuits  unless 
a  natural  stopping  of  the  current  is  obtained  by  such 
methods  as  was  described  in  the  article  on  inverters.  <*> 
More  specifically;  the  current  flow  is  stopped  with¬ 
out  using  grid  control.  Such  a  circuit  is  shown  in  Fig. 
3.  It  differs  from  a  single-phase  high-vacuum  tube  in¬ 
verter  circuit  in  that  no  attempt  need  be  made  to 
keep  the  grid  current  proportional  to  the  anode  cur¬ 
rent.  As  in  the  high-vacuum  inverter,  an  angular 
advance  must  be  given  to  the  grid  phase.  The  oper¬ 
ation  of  such  a  circuit  is  indicated  in  Fig.  4.  In  this 
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illustration,  the  center  jjoints  of  the  transformer  wind¬ 
ings  are  used  as  the  J  joints  of  voltage  reference.  The 
potentials  f„i  and  <•„;  arc  imjjrcssed  upon  the  two 
anodes  ai  and  a-.  Between  times  ti  and  t\,  the  jiotcn- 
tial  of  grid  g\  is  positive  so  that  current  (lows  to  it 
and  to  the  anode  a i  that  it  surrounds.  During  this 
time,  grid  g-  has  a  negative  jjotcntial  impressed  upon 
it  so  that  no  current  can  start  to  flow  to  a-,  the 
anode  which  it  surrounds. 


At  ti  the  relative  polarity  of  the'  grids  reverses. 
At  this  time,  anode  a*  is  more  positive  than  au  and 
therefore  tends  to  gain  current  at  the  expense  of  a. 
since  the  total  current  is  held  substantially  constant 
by  inductance  L.  Between  U'  and  W,  all  the  current 
leaves  anode  ai  for  a*  so  that  at  t%  there  is  nothing  to 
maintain  ionization  in  the  neighborhood  of  grid  g i 
and  anode  at.  From  W  to  t»\  the  ionization  decays  and 
the  grid  gi  is  able  to  prevent  the  current  from  restart¬ 
ing  when  anode  Oi  becomes  more  positive  than  a,  at  t». 

At  t"  the  reverse  transfer  begins  to  take  place  and 
is  completed  by  <*",  the  time  between  <*"  and  /*" 
serving  for  de-ionization  of  the  space  around  a*. 

The  wave  form  of  voltage  is  here  assumed  to  be 
supplied  by  the  load  which  may  be  synchronous 
machinery  or  may  include  static  condensers.  The 
operation  with  static  condensers  is  described  in 
greater  detail  later. 

For  purposes  of  reference,  the  diagram  of  a  single¬ 
phase  rectifier  is  shown  in  Fig.  5,  and  the  correspond¬ 
ing  wave  shapes  in  Fig.  6.  A  comparison  will  show  a 
great  similarity  between  the  connection  diagrams  and 
wave  shapes  of  the  inverter  and  the  rectifier.  Except 
during  transfer,  the  inverter  and  the  rectifier  have  sine 
waves  of  counter-voltage  and  of  voltage  respectively. 
Each  has  a  nearly  square  current  wave.  The  instan¬ 
taneous  powers  of  the  two  are  therefore  of  the  same 
form.  The  variations  from  the  average  are  absorbed 
by  the  inductances  and  are  also  of  the  same  form. 


It  is  therefore  jjossiblc  to  combine  the  two  circuits 
as  in  Fig.  7.  In  the  combination,  the  alternating- volt¬ 
age  wave  form  is  supplied  by  condenser  C  which  suj>- 
plies  the  transformer  excitation  that  is  jmqjoscly  made 
large  for  stability.  Since  the  inverter  injmt  power  has 
the  same  form  as  the  rectifier  output  ]>ower.  there  is  no 
need  for  any  energy  to  be  stored  inside  the  device 
except  that  represented  by  transformer  excitation. 
That  is.  the  injmt  and  outjmt  currents  neutralize  and 
do  not  tend  to  prevent  the  free  swing  of  the  oscillating 
excitation  circuit  which  acts  as  a  small  flywheel.  If 
the  jjower  injmt  and  outjmt  did  not  balance,  a  large 
flywheel  would  be  required,  but  with  the  nearly  jjer- 
fcct  balance  very  little  storage  action  is  necessary. 

Since  the  dcjjarturcs  from  average  power  arc  similar 
in  both  inverter  and  rectifier,  the  inductances  Lx  and 
L»  may  be  wound  on  the  same  core  jjrovided  the  turns 
are  in  the  same  ratio  as  the  turns  of  the  main  trans¬ 
former.  Were  separate  inductances  used,  each  would 
carry  a  direct-current  component  and  so  would  have 
to  be  made  with  open  cores.  When  combined  on  a 


Xeapact  to  tt,  U’,  W.  etc. 

i*t  mad  itm  are  the  anode  cnmnti;  r«i  and  m  are  the  anode  voltage* 
with  respect  to  the  middle  of  the  transformer  primary  winding;  and 
tgt  and  <rt  are  the  grid  voltages  with  respect  to  the  center  of  the  winding 
supplying  grid  excitation. 

single  core,  however,  the  inverter  and  rectifier  direct 
currents  flow  in  opposite  directions  in  this  two-circuit 
inductance,  so  that  the  saturating  effects  cancel  and 
a  closed  core  can  be  used. 

Such  a  closed  core  does  not  store  energy  as  does  a 
heavy  inductance.  Instead,  a  sudden  rise  of  rectified 
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load  accomjwnicd  by  a  corresjjonding  rise  in  inverter 
input  encounters  only  the  leakage  reactance  of  the 
combination’  reactance.  When  the  oscillating  circuit 
voltage  is  ]>assing  through  zero,  the  inverter  has  no 
counter-clcctromotivc  force,  and  the  entire  impressed 
voltage  appears  across  the  inductance.  Simultaneously 
the  rectifier  has  no  output  voltage  so  that  the  entire 
load  must  be  supplied  by  the  inductance.  This  device, 
therefore,  transfers  i>o\ver  directly  from  input  to  out¬ 
put  circuits.  Conversely,  when  the  oscillating  voltage 
is  at  its  peak,  it  is  higher  than  the  impressed  con¬ 
tinuous  potential.  Simultaneously,  the  rectifier  volt¬ 
age  is  higher  than  the  counter-electromotive  force  of 
its  load  circuit,  so  that  energy  flows  back  from  the 
rectifier  to  the  inverter  circuit. 

In  effect,  the  main  transformer  converts  the  funda¬ 
mental  energy  in  sine  waves.  The  combination  reac¬ 
tance  converts  the  harmonic  energy  difference  between 

\—A.C.  Input— J 
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the  continuous  input  and  output  and  the  pulsating 
energy'  of  the  main  transformer.  The  title  of  harmonic 
transformer  would  seem  to  apply  naturally  to  this 
piece  of  apparatus. 

Turning  now  to  the  transfer  jieriod  as  shown  in 
Fig.  S,  it  appears  that  from  b  to  f-'  the  jx>tential  differ¬ 
ence  between  inverter  anodes  a,  and  a*  is  in  the  correct 
direction  to  produce  transfer  to  a2.  At  Ji.  grid  g-  be¬ 
comes  positive  and  current  can  flow  to  anode  a*.  Con¬ 
denser  C  promptly  discharges,  throwing  the  current 
all  to  anode  a*.  From  ti  to  t*.  the  current  to  anode  at 
is  held  at  zero  by  the  continuing ‘discharge  of  con¬ 
denser  C  which  is,  however,  hastened  by  the  fact  that 
the  current  is  not  commutated  immediately  by  the 
transformer  and  must,  therefore,  pass  through  C 
until  the  secondary  current  is  commutated.  De-ioniza¬ 
tion  of  the  space  surrounding  anode  a2  takes  place 
during  this  period. 

The  potential  difference  between  anodes  a\  and  a- 
reverses  at  it,  but  dc-ionization  is  complete  and  grid 
gi  now  has  a  negative  ix>tential  so  that  the  current  can¬ 
not  return  to  anode  at.  The  jiotential  difference  is  now 


correct  to  transfer  current  from  rectifier  anode  a* 
to  a4-  This  transfer  takes  place  between  **'  and  t»,  and 
the  free  oscillation  cycle  then  recommences.  Between 
ti  and  tt  and  between  //  and  /*',  etc.,  full-load  current 
flows  in  condenser  C;  and  even  after  f-  and  ti,  part  of 
the  load  current  flows  through  C  for  a  short  j  period. 


Fig.  6.  Mercury  Arc  Rectifier  Wave  Forma.  Showing 
Natural  Lag  of  Current  Traoafer 

is t  and  ist  are  the  anode  currents:  and  tsi  and  tsi  are  the  anode  voltages 
with  respect  to  the  middle  of  the  transformer  secondary  winding. 


Fig.  9  shows  oscillograms  of  some  of  the  currents 
and  voltages  in  different  parts  of  the  circuit.  Un¬ 
fortunately,  sufficient  vibrators  were  not  available 
so  that  all  traces  could  be  made  on  one  film.  Fig.  9 
therefore  consists  of  two  films.  Due  to  slight  irregu¬ 
larities,  it  was  impossible  to  match  these  films 
exactly,  but  the  upright  lines  are  drawn  through 
corresponding  points  on  the  various  traces.  Trace 


(Fig.  3.  oa  left) 

A  amall  oicillating  circuit  including  condenser  C  and  the  exciting  react¬ 
ance  of  the  transformer  shown  to  the  right  of  it  supplies  the  exciting  current 
for  this  transformer  and  stores  the  small  amount  of  energy  required  for  this 
service. 

I 

a  is  the  potential  between  one  thyratron  anode 
and  the  cathode.  Trace  b  shows  the  corresponding 
anode  current.  This  trace  was  taken  through  a  cur¬ 
rent  transformer  so  that  trace  bo.  the  normal  zero 
line,  is  in  reality  the  average  direct  current;  and  the 
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true  zero  line  b'  must  be  drawn  on  the  film.  The  cur¬ 
rent  is  zero  while  there  is  a  drop  across  the  tube  and, 
when  it  starts,  it  jumps  to  full  value  while  the  voltage 
falls  to  almost  nothing.  This  accounts  for  the  very 
high  efficiency  of  these  devices,  since  losses  require 
simultaneous  current  and  voltage  drop.  Trace  c  shows 
the  current  drawn  by  one  grid.  The  starting  of  the 


Fie*  t  War*  Shape*  of  Direct -current  Transformer,  Indicating 
tbr  ComMnarlcn  of  Tboee  Corr— pnwrllng  to  the  Inverter 
and  the  Rectifier 


t'«i  and  i'm  are  the  thyratron  anode  currents,  re  and  m  the  thyrstron 
anode  voltages  with  respect  toHhs  middle  of  the  transformer  winding,  m  and 
•at.  and  u  and  r«  are  the  anode  currents  and  voltages  of  the  rectifier. 
## i  and  «/i  are  the  thyratron  grid  voltages  with  respect  to  the  mid-point 
of  the  exciting  winding  and  in  and  ij-1  the  grid  currents. 

grid  and  the  anode  currents  coincide,  but,  unlike  the 
high-vacuum  tube,  no  further  correspondence  is 
necessary.  This  contributes  to  the  simplicity  of  cir¬ 
cuit  design,  since  no  provisions  for  controlling  the 
grid-current  wave  shape  are  required.  Trace  d  is  the 
main  transformer  secondary  voltage.  Each  half  cycle 
shows  the  usual  form  of  a  shock-excited  wave  with  a 
fairly  high  decrement.  This  decrement  is  probably  due* 
mostly  to  the  alternating-current  losses,  since  the 
output  is  almost  exactly  balanced  by  the  input 


throughout  the  cycle.  Trace  e  is  the  voltage  across 
the  grid  transformer.  It  leads  the  main  transformer 
voltage  in  time. 

It  will  be  observed  that  the  time  *i  at  which  the  grid 
voltage  reverses  is  the  time  at  which  a  sudden  change 
takes  place  in  each  of  the  other  waves.  These  rapid 
changes  are  due  to  the  release  of  the  condenser  charge 
for  an  instant  during  which  it  commutates  the  inverter 
current.  This  is  started  by  the  grid  which  becomes 
positive,  and  it  stops  when  commutation  is  com¬ 
pleted.  Since  there  is  no  reactance  in  the  circuit  in¬ 
volved,  the  action  is  extremely  rapid.  At  time  h,  the 
reverse  action  takes  place.  A  point  of  particular  inter- 
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Fig.  9.  (MDopna  of  the  Wav*  Shape*  Obtained  with  a 
Direct  -current  Treaefaraar 

•4 — o  i*  the  voltage  between  one  thyratron  anode  and  the  cathode. 
i'—t  it  the  eorreeponding  anode  current,  f, — <  show*  the  current  drawn  by 
one  grid.  <U — d  it  trie  mam  traniformer  tecondary  voltage  and  «•— *  it  the 
voltage  tercet  the  grid  trantformer. 

est  is  the  negative  kick  in  trace  a.  This  is  due  to  com¬ 
mutating  the  inverter  current  before  the  voltage 
passes  through  zero,  and  is  depended  upon  to  stop 
the  arc  and  allow  the  grid  to  acquire  control. 

Not  without  some  difficulty  is  the  imagination 
restrained  from  picturing  distribution  systems  of  the 
future  using  electric  valves  of  different  types.  It  is 
practically  certain  that  circuits  and  apparatus  of 
the  types  described  here  will  be  of  increasingly  greater 
interest  to  power  system  operators. 
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GROUP  OF  SINGLE-PHASE  RECTIFIER  AND  INVERTER  CIRCUITS 
WITH  NEW  FEATURES 
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null 

IT  is  shown  how  the  failure  of  a  tube  in  a  rectifier 
is  analogous  to  a  breakdown  of  a  glow  tube,  how 
the  conditions  under  which  this  glow  changes  to 
an  arc,  and  thus  how  the  failure  of  a  tube  in  a  standard 
rectifier  circuit  always  results  in  an  arc  discharge  and 
a  destructive  short-circuit  current  on  the  a-c.  system. 

It  is  then  explained  how,  with  the  elements  of  the 
filter  circuit  of  a  standard  single-phase  rectifier  con¬ 
sisting  of  a  reactor  and  economical  electrolytic 
capacitor  and  two  electric  valves,  a  new  type  of  cir¬ 
cuit  is  built  that  would  possess  a  sort  of  resonance 
for  positive  currents  and  for  negative  currents  a  high 
impedance  that  would  prevent  the  glow  discharge 
from  going  into  an  arc  and,  even  if  it  did.  how  the 
a-c.  input  current  would  not  be  materially  increased.' 
It  is  also  shown  that,  in  spite  of  this  action,  a  regula¬ 
tion  of  about  one  per  cent  is  obtainable  from  ten  per 
cent  load  to  full  load.  These  features  are  demonstrated 
by  actual  tests  and  oscillograms. 

A  description  is  then  given  of  how  this  feature 
made  possible  the  use  of  electric  valves,  such  as  copper- 
oxide  rectifiers,  mercury-pool-type  tubes,  and  hot- 
cathode  tubes,  at  several  times  above  their  break¬ 
down  voltages.  Examples  and  oscillograms  illustrating 
all  these  points  are  included.  It  is  shown  that  inverters- 
can  be  made  from  these  rectifier  circuits  by  the  addi¬ 
tion  of  no  more  apparatus  than  a  grid  transformer. 
Following  this,  a  report  is  made  of  how  very  slow 
Thyratron  tubes,  possessing  a  long  deionization  time, 
have  been  operated  successfully  for  a  period  of  16 
months  because  of  the  fact  that  this  type  of  inverter 
can  allow  electric  valves  any  length  of  time  during 
which  to  clear  themSclvet  up.  This  is  possible  because 
stopping  of  one  valve  current  does  not  necessarily 
depend  on  the  starting  of  the  other,  and  because  the 
commutating  voltage  is  proportional  to  the  com¬ 
mutated  current. 

It  is  also  analytically  demonstrated  that  two  mem¬ 
bers  of  this  family  of  circuits  possess  the  faculty 
that  they  remain  oscillatory  for  all  values  of  load 
resistance. 

A  general  method  for  designing  both  rectifier  and 
inverter  circuits  with  electrolytic  capacitors  is  given. 
In  these  circuits,  such  capacitors  receive  a  polarizing 
d-c.  voltage  and  cost  less  than  paper  capacitors. 

A  general  mathematical  analysis  at  the  circuits  is 
given. 


Another  economical  feature  is  shown  whereby  the 
ratio  of  the  supply  voltage  to  the  converted  voltage 
can  be’  varied  from  50  per  cent  to  200  per  cent  by  a 
special  arrangement  of  the  capacitors  without  using 
a  power  transformer. 

Introduction 

Before  entering  into  the  description  of  the  features 
of  the  new  circuits,  consideration  will  be  given  to  the 
manner  in  which  a  rectifier  tube  fails  and  to  the  causes 
of  the  failure. 


to— ai  wc  Stack—*  ia  a  Mac  .IMrlc  mIm 

In  the  majority  of  cases  when  a  rectifier  tube  fails 
it  behaves  exactly  like  a  glow  £ube,  the  behavior  of 
which  can  be  generally  described  by  the  character¬ 
istic  curve  shown  in  Fig.  1. 

If  the  external  resistance  is  known  and  the  charac¬ 
teristic  curve  of  the  glow  tube  is  also  given,  as  shown 
in  Fig.  1,  the  current  passing  through  the  glow  tube 
can  be  found  as  follows:  Mark  the  point  £  so  that  OE 
will  be  equal  to  the  impressed  voltage.  From  £  draw 
a  line  so  that  the  cotangent  of  the  angle  it-makes  with 
OE  is  equal  to  the  resistance  in  the  external  circuit. 

Let  /?— external  resistance -tan  £7,0. 

The  current  that  passes  through  the  glow  tube  will 
be  OP',  where  P\  is  the  projection  of  the  intersection 
of  £7,  with  the  characteristic  curve. 

If  the  glow  tube  were  short  circuited,  the  current 
will  naturally  be  07,.  It  can  be  easily  seen  that  the 

glow-tube  resistance  is 'equal  to  ~^r- 

On  the  other  hand  if  the  resistance  of  the  external 
circuit  is  reduced,  the  resistance-representing  lines 
will  recede  to  the  right  until  their  point  of  intersection 


I 
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with  the  glow  curve  is  on  the  latter's  flat  part  which 
corresponds  to  an  arc. 

If  that  flat  part  recedes  to  infinity  and  the  external 
resistance  is  infinitely  small,  the  point  of  intersection 
will  recede  to  infinity  thus  permitting  an  infinite  cur¬ 
rent  to  flow. 

Pig.  2  shows  a  single  phase  of  a  class  of  rectifier 
circuits  which  has  been  generally  adopted. 

In  this  circuit,  if  the  valves  are  of  low  voltage  drop 
when  the  valve  is  conducting  current  in  the  positive 
direction  and  if  valve  ft  is  conducting  a  conventional 
current  in  the  direction  of  the  arrow,  then  the  full 
transformer  voltage  will  be  applied  in  the  inverse 
direction  on  the  valve  fi  (assuming  the  arc  drop  to  be 
negligible). 

If  for  any  reason  this  voltage  is  above  OV  in  Fig.  1, 
where  the  glow  curve  is  that  of  valve  fi  in  the  opposite 
direction,  then  inverse  glow  in  fi  will  instantly  pass 
into  an  arc  discharge  and  because  of  the  absence  of 
resistance  in  the  circuit  formed  by  the  transformer 
and  valves  a  short-circuit  current  of  enormous  mag¬ 
nitude  will  flow. 

Gnwrel  Principle 

The  first  solution  that  suggests  itself  is  to  place 
some  impedance  in  the  circuit  Kl\Nh.  But  such  an 
impedance  will  cause  the  voltage  on  the  d-c.  load  to 
vary  with  the  current.  Therefore  what  is  really  needed 
in  that  circuit  is  something  that  will  offer  a  high 
impedance  for  the  inverse  current  and  very  little  or  no 
impedance  at  all  for  the  positive  current.  This  is  the 
general  principle  on  which  the  following  new  series  of 
circuits  are  based. 

Any  one  of  these  new  circuits  could  be  constructed 
from  the  parts  constituting  the  filter  circuits  which 
form  a  part  of  the  standard  single-phase  rectifier 


circuit,  generally  termed  the  parallel  circuit,  and  thus 
protection  could  be  obtained  without  an  appreciable 
addition  to  the  cost. 

In  addition  to  this  protection,  another  important 
feature  has  been  realised  through  which  the  output 
regulation  curve  is  made  so  flexible  as  to  fit  almost 
any  requirement. 

The  circuit  in  Fig.  3  is  substantially  the  same  as 
that  in  Fig  2  (both  of  which  are  known  as  parallel- 
converter  circuits)  and  differs  from  it  only  by  the 
addition  of  filter  circuits.  Such  circuits  are  used  to 
avoid  telephone  interference;  and  of  the  variety  of 


ways  in  which  they  may  be  added,  that  shown  in 
Fig.  3  is  simple  and  not  unusual.  It  consists  of  one  or 
two  capacitors  C\  and  C*  and  reactor  coils  Li  and  L%. 

Also,  in  a  single-phase  rectifier  the  ripple  is  such 
that  the  voltage  between  N  and  K  falls  to  xero  at  the 
moment  of  commutation.  At  this  moment  the  full 
d-c.  voltage  must  be  absorbed  by  the  coils  L\  L*. 
Thus  the  voltage  of  capacitor  C\  will  be  the  sum  of  the 
d-c.  voltage  and  the  voltage  of  reactor  coil  Lt  which 


bsusunu 
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is  i  pure  sinusoidal  voltagf.  Thus,  for  a  given  load 
current  and  a  given  per  cent  ripple,  the  capacitor  as 
well  as  the  reactor  will  have  a  certain  kv-a.  rating. 

The  fact  that  there  is  a  high  d-c.  component  in  the 
capacitor  voltage  p-nnits  the  use  of  electrolytic  capac¬ 
itors  which  in  some  case*  are  only  a  fraction  of  the 
cost  of  paper  capacitors  and  which  according  to  manu¬ 
facturers  have  proved  to  have  no  chemical  reactions 
after  two  years'  service.  This  is  bow  the  cost  of  such 
filter  circuits  at  commercial  frequencies  can  be  reduced 
to  a  permissible  value. 

Series  OedlUtorr  Type  Circuit* 

We  will  be  able  to  produce  a  group  of  new  circuits 
(1st)  by  procuring  a  combination  of  capacitors  and 
reactors  having  a  volt-ampere  rating  of  the  same 
order  of  magnitude  as  those  used  in  the  filter  circuit 
that  has  been  referred  to;  (2nd)  by  arranging  them  so 
that  they  virtually  are  not  only  across  the  d-c.  output, 
thus  retaining  the  economical  advantage  that  has 
been  pointed  out,  but  are  also  in  series  with  the  a-c. 
supply;  and  (3rd)  by  determining  their  definite 
values  so  that  the  a-c.  current  passing  through  the 
capacitors  will  produce  a  peak  a-c.  voltage  less  than 
the  d-c.  component.  The  d-c.  voltage  regulation  will 
be  even  better  than  in  the  standard  rectifier,  because 
when  the  coil  has  its  fun  reactance  it  win  have  the 
capacitor  wide  open  for  the  passage  of  the  positive 
current  and  when  a  negative  current  passes  through 
any  of  the  valves  (while  the  other  is  passing  a  positive 
one)  the  value  of  the  coil  reactance  win  drop  to  zero 
and  the  capacitor  will  be  shut  off  for  the  current,  thus 
furthering  the  valve  action  of  the  valves. 

Such  a  group  of  circuits  is  shown  in  Fig.  4. 

L,  and  Lt  are  equal  reactor  coils  and  are  essentially 
coupled  in  Figs.  4(a)  and  (d)  and  not  necessarily 
coupled  in  Figs.  4(b)  and  (c);  ii  and  ft  are  secondaries 
of  power  transformers  which  are  not  ****riti«l  in 
Figs.  4(a)  and  (d);  Vt  and  are  the  electric  valves. 
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The  circuits  shown  in  Fijes.  4(a)  and  (b)  furnish  full- 
wave  whereas  Figs.  4(c)  and  (d)  furnish  half-wave 
rectified  voltages. 

Gancral  PropntlM 

Let  us  first  consider  the  connection  shown  in  Fig. 
4(d).  The  direct  current  is  obtained  by  the  current 
charging  the  capacity  while  valve  Vt  is  conducting. 


current  would  be  represented  by  a,  a\  and  the  maxi¬ 
mum  would  be  represented  by  66'  where 

<jjo's-66'  sin 

if  the  wave  form  a  6'  a\  at  is  a  sine  wave. 

If  the  grid  phase  is  shifted.  Fig.  5(b),  the  valves 
will  be  conducting  during  a  different  period,  which 


would  generally  give  a  lower  voltage. 

If  on  the  other  hand  the  natural  fre¬ 
quency  is  higher  than  the  supply  fre¬ 
quency.  then  the  d-c.  wave  shape  would 
look  as  shown  by  curve  C  in  Fig.  5(c), 
where  B  is  the  supply  voltage. 

The  d-c.  voltage  therefore  varies  not 
only  with  grid  phase  but  also  with  the 
natural  frequency  of  the  circuit. 

By  making  the  natural  frequency  suf¬ 
ficiently  lower  than  the  supply  fre¬ 
quency,  it  has  been  possible  to  obtain 
a  d-c.  voltage  twice  as  high  as  the  effec¬ 
tive  a-c  supply  voltage. 

D-c.  SuoocUnc 

That  the  action  of  the  capacitor  and 
reactance  in  the  filter  circuit  is  retained 


re  «(<a  t-c 


when  they  are  arranged  according  to 


of  ante.  OeriBeewy-type  *ect(*rT  ClrcwMe 


the  straight-connection  circuit  in  Fig. 
4(a)  can  be  seen  from  curve  C,  (Fig.  f>) 


When  Vi  starts  conducting,  it  shifts  the  current  from 
Li  to  Lt  instantly,  because  of  the  discharge  current  of 
the  capacitor  and  the  fact  that  the  two  coils  are  mag¬ 
netically  coupled.  For  the  remainder  of  the  half  wave 
the  direct  current  will  be  zero. 


Also,  the  shape  of  the  d-c.  wave  will  be  deformed 
for  high  values  of  d-c.  load  resistance  because  the 
wave  loses  its  oscillatory  nature  for  values  of  resist- 


a  nee  larger  than  2  y!  — . 


The  same  argument  is  true  for  the  monocyclic 
square  connection  shown  in  Fig.  4(c),  although  this 
has  a. better  economy  factor  than  that  of  the  T-con- 
nection  in  Fig.  4(d). 

As  for  the  straight-connection  circuit.  Fig  4(a), 
and  the  cross-connection  circuit.  Fig.  4(b).  the 
direct  current  has  a  full  wave  and  the  ripple  is 
approximately  determined  by  the  ratio  of  the  nat¬ 
ural  frequency  of  the  circuit  and  the  frequency  of 
the  a-c.  supply.  By  the  natural  frequency  is  meant 
the  frequency  of  the  circuit  capacity-reactance  and 
resistance. 


Thus  if  the  electric  valves  used  were  Thyratron  tubes 
with  their  grid  potentials  in  phase  with  the  sup¬ 
ply  voltage,  or  if  they  were  plain  rectifiers  without 
grids,  and  the  length  ai  at  in  Fig.  5(a)  represented  half 
the  period  of  the  supply  frequency  and  a  at  that  of 
the  natural  frequency,  the  minimum  d-c.  voltage  and 
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which  shows  the  d-c.  voltage  of  a  circuit  using  copper- 
oxide  disks  in  place  of  tubes.  In  this  oscillogram  the 
a-c.  supply  was  110  volts  and  the  d-c.  output  was 
200  volts  and  0.25  amp.  when  using  a  copper-oxide 
unit  rated  on)y  55  volts  and  0.125  amp.  The  scries 
capacitors  are  electrolytic  and  are  each  rated  55 
mfd.  at  150  volts.  The  reactor  coils  are  of  about 
0.18  henry. 
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VolMat  Wave  ShapM 

That  the  capacitors  are  subject  to  the  same  volt¬ 
ages  in  the  series  type  circuits  as  they  are  in  a  stand¬ 
ard  d-c.  filter  circuit  can  be  seen  from  curve  A,  in 
Fit-  7.  which  shows  the  unidirectional  character  of 
the  voltage. 

Voltage  Ragnhdoo  and  Short  Circuit  on  die  Ootpot  Circuit 
In  this  type  of  circuit  it  has  been  found  that  in  spite 
of  the  fact  that  the  input  current  has  a  frequency 
different  from  the  natural  frequency  of  the  circuit  the 
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This  interval  is  under  the  designer's  control  as  it 
depends  on  the  air  gap  and  the  remainder  of  the  con¬ 
structional  factors.  After  the  reactor  starts  saturating, 
the  regulation  curve  falls  off  rapidly  thus  protecting 
the  apparatus  when  there  are  excessive  overloads  or 
short  circuits  but  maintaining  a  constant  voltage 
within  the  load  limits. 

This  can  be  explained  in  either  of  two  ways: 

(1).  At  heavy  saturation  the  inductance  becomes 
very  small  and.  being  unable  to  charge  the  capacity  for 
the  load  current,  the  capacitor  blocks  off  that  current. 


n «.  1.  Cm  A  atimmirn  i  fcir  VatoM  MIWISiMi 
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output  voltage  is  not  influenced  by  the  variation  of 
the  voltage  drop  in  the  capacity  when  the  load  varies, 
as  long  as  the  capacity  and  inductance  remain 
constant. 

This  is  because  the  instantaneous  value  of  the  cur¬ 
rent.  as  well  as  its  rate  of  change,  conforms  to  the 
natural  frequency  which  is  resonance  frequency. 

That  this  is  the  case  can  be  seen  from  the  regulation 
curve  in  Pig.  8.  which  was  constructed  from  data  taken 
from  a  straight-series  circuit  having  the  same  capacity 
and  reactance  as  before  but  in  which  the  copper-oxide 
unit  was  replaced  by  two  Thyratron  tubes  with  the 
grids  in  phase  with  the  supply  a-c.  voltage  which  in 
this  case  was  220  volts.  The  arc  drops  of  the  tubes  in 
series  was  about  40  volts.  Up  to  a  d-c.  load  of  one 
ampere,  the  flux  density  in  the  reactor  is  below  the 
straight  portion  of  the  magnetization  curve.  We  might 
say  that  the  current  is  below  the  magnetizing  current 
of  the  reactor. 

For  loads  greater  than  about  five  amperes  the  react¬ 
ance  begins  to  go  down  on  account  of  saturation.  For 
this  reason  the  regulation  is  not  flat  before  and  after 
the  straight  portion  of  the  magnetization  curve.  But 
at  loads  between  one  and  five  amperes  the  reactance 
is  constant  and  hence  the  voltage  remains  constant. 


rn.  a  d-c.  vmi m  shmii  Cm «rsn«m«  «*■  iur«i«»r 

(2).  When  the  inductance  becomes  very  small,  the 
natural  period  becomes  less  and  the  direct  current 
becomes  a  succession  of  capacity-discharge  currents 
spaced  according  to  the  supply  frequency. 

This  condition  is  quite  desirable  in  several  applica¬ 
tions  where  heavy  or  short-circuit  direct  currents  are 
objectionable,  such  as  with  elevator  motors  and  high- 
voltage  applications  as  in  x-ray  work. 

It  thus  obviates  the  use  of  special  high  leakage 
transformers  for  avoiding  such  short-circuit  currents. 


i 

i 

1 

I 


I 


476 


! 


292  May.  19SI  GENERAL  ELECTRIC  REVIEW  Vol.  5 

Mod*  of  Operation  and  Prevention  of  Short  Circuit*  When  inductance  Li  sufficient  to  neutralize  the  voltage  of 
One  Valve  Fail*  capacity  Ci  and  thus  makes  the  d-c.  voltage  inde- 


Now  that  we  have  shown  the  economical  and  tech¬ 
nical  feasibility  of  the  circuit  as  a  rectifier,  as  com¬ 
pared  with  the  conventional  type  of  circuit,  and  its 
superiority  in  limiting  heavy  current  resulting,  from 
short  circuits  on  the  d-c.  side,  we  will  show  how  it  also 
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prevents  a  failing  tube  from  allowing  its  discharge  to 
pass  into  an  arc  discharge  and  how  it  prevents  a  short 
circuit  on  the  a-c.  supply. 

Referring  back  to  Fig.  4(a):  When  the  circuit  is 
designed  properly  and  when,  say,  valve  V*  is  conduct¬ 
ing,  a  charging  current  passes  through  Ci  which  con¬ 
stitutes  the  direct  current.  This  current  together  with 
the  discharging  current  of  C;  creates  a  voltage  across 


pendent  of  the  current  thus  derived. 

If  valve  V’i  tends  to  pass  current  in  the  opposite 
direction,  this  current  will  be  limited  by  the  leakage 
reactance  of  L\  Lt  and  the  capacitance,  the  leakage 
reactance  between  L\  and  L>  being  much  less  effective 
than  the  capacitance.  Referring  back  to  the  explana¬ 
tion  given  in  connection  with  Fig.  1,  it  can  be -seen 
how  the  reactance  of  the  capacity  would,  limit  this 
inverse  current  to  a  small  value  and  thus  prevent  it 
from  going  into  a  short  circuit  or,  if  the  proper  selec¬ 
tion  of  constants  is  made,  how  it  prevents  the  dis¬ 
charge  from  going  into  an  arc. 
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To  demonstrate  this  analysis,  some  copper-oxide 
rectifiers  were  operated  in  this  type  of  circuit  and  were 
used  on  a  circuit  of  four  times  their  rated  voltage. 

The  results  of  these  tests  are  shown  in  Fig.  6.  Excel¬ 
lent  d-c.  output  waves  resulted  and  with  this  high 
voltage  there  were  no  signs  of  breakdown.  Even  with 
higher  voltage  the  only  indication  observed  was  a 
material  rise  in  temperature. 

Another  instance  is  shown  in  Figs.  9  and  10.  where 
curve  A  in  Fig.  10  is  the  output  d-c.  voltage  and  curve 
A  of  Fig.  9  is  the  voltage  of  one  valve. 

The  d-c.  voltage  was  over  5000  volts  and  was  ob¬ 
tained  with  capacitors  of  4.5  mfd.  each  and  a  reactor 
of  0.5  henry,  and  a  pair  of  glass  mercury-pool-type 
Thyratron  tubes  rated  at  only  220  volts  and  10  amp. 
The  direct-current  output  was  10  amp. 

Note  that  the  positive  side  of  the  curve  A  in  Fig.  9. 
showing  valve  voltage  is  upside  down.  The  oscillations 
in  voltage  preceding  and  succeeding  the  valve  current 
are  probably  due  to  an  attempt  of  the  negative  valve 
to  pass  an  inverse  current  which  is  blocked  off  by  the 
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(act  that  the  positive  tube  is  put  out  as  soon  as  it 
tries  to  start,  owing  to  the  discharge  current  of  the 
capacitors  C'i  and  £*. 

These  oscillations  continue  until  the  cause  of  the 
inverse  current  disappears.  This  is  very  likely  caused 
by  residual  ionization.  The  following  investigation 
was  nude  to  check  these  conclusions. 

hwwrini  a  Glow  Dbcharg*  from  Developing  Into  an  Arc 

Back 

One  of  the  valves  was  short  circuited  by  a  glow  tube 
which  glows  at  a  voltage  between  200  and  220  volts. 
The  actual  voltage  was  more  than  twice  this.  If  this 
were  placer!  in  a  standard  rectifier  circuit,  it  would 
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have  caused  a  dead  short  circuit  by  going  into  an  arc 
discharge.  That  such  a  condition  was  avoided  in  the 
set-up  under  consideration  can  be  seen  from  Fig.  11. 
where  curve  C  indicates  the  voltage  on  the  glow  tube 
which  according  to  calibration  is  equal  to  about  500 
volts. 

In  tubes  free  from  active  emissive  substances  this 
circuit  will  prevent  any  arc  backs,  as  indicated  by  the 
preliminary  analysis  and  verified  by  the  test  just 
described.  But  if  the  anode  collects  some  actiye 
emissive  substance,  then  the  valve  behaves  like  a 
straight  conductor  for  the  inverse  current.  Under  such 
conditions  the  cunent  will  be  limited  by  the  capacity, 
as  has  been  explained,  and  short  circuits  on  the  a-c. 
tide  will  be  prevented.  This  is  clearly  shown  by 
curve  A  in  Fig.  12(b),  which  was  taken  from  a  straight- 
series  rectifier  with  one  of  the  valves  short  circuited. 

Comparing  this  oscillogram  with  that  shown  in  Fig. 
12(a),  it  can  be  seen  that  the  short  circuiting  of  one 
valve  results  first  in  a  very  high  peak  in  the  input  cur¬ 
rent  and  second  in  a  definite  rise  in  the  d-c.  voltage, 
since  the  calibration  constant  is  the  same  for  both 
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oscillograms.  The  first  will  result  in  knocking  the 
activating  material  off  the  anode  and  putting  the  tube 
in  good  shape  again. 

If  lx>th  of  the  valves  fail  completely,  the  d-c.  volt¬ 
age  would  drop  to  zero  and  the  a-c.  current  would  be 
merely  the  current  allowed  to  charge  the  capacitors, 
since  the  inductance  falls  to  zero. 

Application  to  Invertcn 

By  taking  the  rectifier  circuit  of  Fig.  3.  adding  a 
capacitor  across  the  a-c.  side,  equipping  the  valves 
with  grids,  and  fixing  the  grid-voltage  phase  so  that 
one  valve  will  be  allowed  to  start  before  the  phase 
voltage  reverses  potential  (so  that  with  what  negative 
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voltage  remains  the  capacitor  could  put  out  the  active 
tube,  thus  alternating  the  conductivity  of  the  tubes) 
the  inverter  generally  termed  the  parallel  inverter 
would  be  obtained. 

To  give  a  better  understanding  of  the  series  inverter, 
the  essential  differences  between  it  and  the  parallel 
inverter  will  be  pointed  out: 

(1) .  The  series-type  inverter  can  be  obtained  from 
any  of  the  four  types  of  series  rectifiers  shown  in  Fig. 
4  without  the  addition  of  a  capacitor  across  the  a-c. 
load,  such  as  is  required  in  the  parallel-type  inverter. 

(2) .  For  the  success  of  the  inverter  it  is  not  sufficient 
that  the  grid  of  the  tube  which  is  put  out  be  negative 
but  it  is  essential  that  that  tube  should  remain  nega¬ 
tive  for  a  period  long  enough  for  the  positive  ions  to 
disappear  and  allow  the  grid  to  regain  control.  In  prac¬ 
tical  cases  it  has  been  found  that  this  time,  necessary 
for  the  positive;  ions  to  disappear,  or  the  deionization 
time,  varies  with  the  temperature.  The  valves  must 
be  kept  negative  a  sufficient  length  of  time  to  make 
sure  that  the  positive  ions  have  completely  disap¬ 
peared.  In  the  series-type  inverter  without  the 
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addition  of  any  capacitors  across  the  load,  the  time 
allowed  the  tubes  to  deionise  has  liven  made  to  ap¬ 
proach  00  deg. 

(3).  In  the  case  of  the  straight-series  inverter,  hav- 
injc  the  same  connections  as  those  in  Fig.  4(a).  by 
proper  adjustment  and  arrangement  which  will  be 
shown  later,  the  a-c.  output  voltage  can  be  made  to 
have  any  value  between  half  to  twice  as  high  as  the 
d-c.  without  the  use  of  a  transformer.  With  anv  of 
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these  values  good  regulation  is  obtained,  whereas  the 
parallel  inverter  requires  a  transformer  under  all 
circumstances. 

(4) .  In  some  high-frequency  power  work  where  the 
tubes  are  not  fast  enough.  i.e..  they  require  too  long 
a  deionizing  period  to  operate  at  the  desired  fre¬ 
quency,  it  would  be  necessary  to  have  a  circuit  of 
natural  frequency  higher  than  the. grid  frequency. 
This  means  that  one  tube  must  be  put  out  for  a  long 
period  before  the  next  one  starts. 

The  series-type  circuit  can  operate  under  these 
conditions  because  if  the  ^ext  tube  does  not  start  the 
first  one  will  pass  the  charging  and  discharging  cur¬ 
rents  of  the  capacitors  at  tjie  natural  frequency  of  the* 
circuit  and  then  automatically  stop.  * 

(5) .  In  the  series-type  circuit  the  reactor  and 
capacity  can  be  so  arranged  that  the  peak  voltage 
becomes  less  than  the  d-c.  voltage.  This  is  because 
the  tube  voltage  is  the  sum  of  the  capacity  and 
reactor  voltages  at  the  moment  of  commutation,  at 
which  moment  the  voltage  reaches  its  peak.  If  the 
reactor  and  capacitor  voltage  are  made  small,  by 
raising  the  capacity  and  reducing  the  reactance,  the 
inverse  voltage  will  be  of  the  order  of  half  the  d-c. 
voltage  as  the  a-c.  voltage  is  close  to  zero. 

For  an  ample  deionization  time  the  reactor  and 
capacity  voltage  are  not  balanced  out  and  hence  the 
peak  voltage  may  go  to  a  value  equal  to  the  d-c.  volt¬ 
age  or  higher  according  to  the  current  output. 

(6) .  The  current  commutation  in  the  series-type 
circuit  is  accomplished  by  impressing  on  the  con¬ 
ductive  tube  a  reactive  voltage  that  is  due  to  the  cur¬ 
rent  and  hence  90  deg.  out  of  phase  with  the  grid 
voltage.  Therefore,  an  instantaneous  grid-phase 
variation  of  90  deg.  is  permissible  before  a  d-c.  short 
circuit  occurs. 


Thus  items  (2)  and  (<•)  indicate  that  the  parallel 
inverter  is  somewhat  more  critical  in  its  stability 
comjiared  to  t|ie  wider  range  of  safely  in  the  scries 
type. 

These  features  will  be  more  fully  appreciated  on 
further  consideration  of  the  mode  of  operation  of  the 
series-type  inverter. 

MoJc  of  Operation  of  SwitHypt  Inverter 

The  circuit  in  Fig.  13  is  the  straight  connection  and 
sometimes  is  spoken  of  as  the  parallel  connection  (not 
the  parallel  type). 

It  differs  from  the  rectifier  circuit  outlined  in  Fig. 
4(a)  by  having  a  grid  transformer  across  the  load. 
With  an  undulating  wave,  commutation  <iccurs  where 
the  resistance  drop  is  negligible  compared  with  the 
d-c.  voltage.  ; 

Let  us  first  assume  that  valve  l"i  is  conductive,  then 
capacitor  C:  will  be  charged  and  Ci  discharged  through 
the  a-c.  load  anti  reactor  coil  L|.  Thus  the  alternating 
current  will  haye  the  same  positive  and  negative  half 
waves.  If  the  grid  of  the  tube  1’-  now  causes  V,  to 
become  conductive,  then  C\  which  has  liven  charged 
will  begin  to  discharge  and  Ci  will  begin  to  lie  charged 
through  the  a-c.  load  (which  now  reverses  current), 
and  through  coil  Lt  and  valve  I*.  Thus  in  the  circuit 
comprising  the  a-c.  load.  L*.  V’s.  and  ('-.  the  reaction 
to  the  voltage  of  the  capacitor  C*  will  distribute  itself 
to  the  reactance  of  the  load  and  the  coil  L-.  The  por¬ 
tion  that  falls  to  the  lot  of  I*  will  also  appear  in  Lx  by 
induction. 

If  we  denote  this  voltage  by  tL  and  the  voltage  of 
capacitor  C3  bye...  and  if  the  ratio  of  the  reactance 
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of  the  a-c.  load  t<ji  the  reactance  of  Lt  is  denoted  by  a. 
then  ek<.  -  cuL. 
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The  voltage  across  Ci  being  equal  toe.u,-e.„  the 
negative  voltage  across  valve  Vx  will  be 
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Thus,  if  at  the  time  tube  l'»  Incomes  conductive 

^I  +  a  ... 

■  e4<-  W 

the  voltage  on  valve  V,  will  be  negative  and  the  tube 

will  be  instantly  put  out.  If.  on  the  other  hand. 

1  +  cr 

*.<-£-  •  U<.  (2) 

the  voltage  on  valve  Vx  will  not  be  reversed  and  this 

will  result  in  short  circuiting  the  d-c.  supply  through 
Vu  V*.  Li,  and  L*. 


supply  a  low-powcr-factor  load  and  tells  that  for  a 
set  of  values  of  circuit  capacity  and  reactance  the 
inverter  would  hot  function  when  the  load  inductivity 
is  more  than  a  certain  value. 

The  ratio  a  can  be  made  zero  or  limited  to  a  small 
value  by  either  increasing  the  inductance  of  the  reactor 
or  shunting  the  load  with  a  capacitor  or  both,  depend¬ 
ing  on  whichever  method  is  more  economical 

This  treatise,  being  all  on  the  basis  of  a  natural 
frequency  lower  than  grid  frequency,  does  not  apply 
when  the  natural  frequency  is  higher,  in  which  case 
inversion  is  accomplished  without  commutation  when 


Since  the  sum  of  the  two  capacitor  voltages  always 
equals  the  d-c.  voltage.  90  deg.  after  a  tube  has 
“fired”  the  two  capacitor  voltages  equal  approxi¬ 
mately  half  the  d-c.  voltage.  Before  that  point,  e.t 
will  be  less  than  one-half  the  d-c.  voltage  and  cannot 
satisfy  Inequality  (1).  This  means  that  if  Vt  becomes 
conductive  at  less  than  90  deg.  after  Vx  starts,  it  could 
not  put  out  the  latter.  This  is  because  the  voltage 
induced  in  the  circuit  of  valve  V,  is  not  negative. 

If  the  voltage  of  valve  Vt  is  not  positive,  it  could 
not  be  conductive.  The  grid  has  to  prevent  Vt  from 
starting  only  in  that  interval  during  which  the  tube 
voltage  is  positive. 

If  Fig.  14  represents  the  relationship  of  tube 
voltage  and  electrical  degrees,  it  can  be  seen  that  valve 
Ft  will  short  circuit  the  direct  current  by  starting  only 
during  the  period  be.  where  cc'  is  the  critical  value  of 
the  tube  voltage. 

Assuming  that  the  period  at  which  valve  Vt  starts 
is  fixed  and  that  the  capacity  voltage  necessary 
to  effect  the  commutation  is  e,v  then  a  which 
determines  the  load  inductivity  must  be  smaller 

than  2 — 1.  This  shows  that  the  inverter  can 


the  straight  or  the  cross-connection  circuits  are  used. 
In  the  monocyclic  square  or  T-connection,  this  could 

happen  only  when  ^  . 

Thus  the  series  type  circuits  have  the  two  following 
distinct  features  that  are  not  present  in  the  parallel 
type: 

(1).  The  commutating  voltage  is  a  reactive  volt¬ 
age  proportional  to  the  commutated  current  («>  . 
the  d-c.  current)  to  give  the  valve  a  rest  period  of 
90  deg.  This  makes  the  cure  proportional  to  the  ail¬ 
ment  and  gives  a  long  time  during  which  the  tube 
may  deionize  and  if  the  coupling  between  the  reactor 
coils  is  reduced,  the  current  commutation  will  be  as 
gradual  as  desired  thus  protecting  the  tubes  from 
heavy  residual  ionization  and  helping  to  improve  the 
wave  form  even  when  the  natural  frequency  is  lower 
than  the  grid  frequency;  i.r.  even  when  the  d-c. 
current  is  quite  smooth. 

In  the  parallel  type  of  circuit  the  commutating  volt¬ 
age  is  equal  to  the  load  voltage  and  is  constant  for 
variable  current.  Because  the  rate  of  change  is  very 
high,  the  commutating  voltage  rises  to  a  positive 
value  very  rapidly  and  thus  limits  the  deionizing 
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Fig.  10  a)  shows  the  d-c.  input  current,  the 
a-c.  load  current  and  the  load  voltage  respectively. 
Both  of  these  oscillograms.  Figs.  15  and  Hit.,., 
were  taken  from  a  straight-connection  series-type 
inverter  which  is  sometimes  called  “parallel  con¬ 
nection”  but  H  different  from  the  parallel  type. 
The  set  was  supplying  seven  induction  motors  at 
full  load. 
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time.  The  only  way  to  raise  the  commutating  voltage 
is  by  advancing  the  phase  of  the  grid  voltage. 

(2).  When  the  tube  characteristic  is  so  poor  that 
no  current  commutation  is  possible,  the  tubes  can 
always  be  made  to  invert  by  the  use  of  the  straight 
or  cross-connection  series-type  inverters  by  adjusting 
the  natural  frequency. 

The  parallel  type  could  net  be  used  in  such  a  case. 


bpM  CurmtMd  Output  Yalta*  of  ■  Ptrtrcrrkt  Incmr,  Swam  Turn 
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Example* 

Fig  15  illustrates  the  preceding  statement  (I)  about 
the  tube  voltage,  as  shown  by  curve  C.  It  is  seen  how 
the  inverse  voltage  essential  to  put  out  the  tube  is 
almost  as  high  as  the  positive  voltage  and  how  it 
comes  up  to  zero  only  after  90  deg.  Curve  B  shows  the 
condenser  current  which  forms  half  of  the  generated 
a-c.  current  of  the  inverter  and  is  in  phase  with  the 
a-c.  load  voltage. 


Fig.  16(b)  is  taken  from  a  modification  of  the 
straight-connection  inverter  supplying  10  induction 
motors  from  a  d-c.  supply.  It  was  named  Polycyclic 
on  account  of  the  presence  of  a  multiplicity  of  fre¬ 
quencies  in  various  elements  of  the  circuit.  The  tubes 
used  were  of  the  very  slow  type,  were  operated  at  a 
current  about  50  per  cent  higher  than  rated  current, 
and  the  cathode  heater  power  was  thus  increased 
above  the  rating  to  permit  the  overload  currents. 
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Under  these  conditions,  commutation  was  practically 
impossible.  Thus  the  problem  of  commutation  was 
entirely  eliminated  by  making  the  load  and  hence  the 
grid  frequency  lower  than  the  natural  frequency  of 
the  circuit,  which  results  in  delaying  the  firing  of  one 
valve  until  the  current  in  the  other  has  completely 
ceased.  This  is  shown  in  the  d-c.  input  current  by 
curve  R.  Curve  A  shows  the  a-c.  voltage  and  curve 
C  shows  the  d-c.  voltage. 

Fig.  17  shows  an  oscillogram  taken  from  a  cross- 
connection  inverter  with  a  load  and  grid  frequency 
much  higher  than  the  natural  frequency.  Hence,  the 
smoother  d-c.  current  as  shown  by  curve  C.  This  was 
running  a  single-phase  induction  motor  from  a  125- 


by  the  a-c.  load.  and  at  no  load  it  is  limited  by 
capacitor  C\.  The  combination  gives  a  fairly  good 
regulation  as  shown  by  Fig.  21.  The  regulation  curve 
in  Fig.  21  was  made  with  the  circuit  shown  in  Fig. 
20(b).  in  which  capacitor  C  plays  the  same  rble  as 
Ci  and  Ci  in  Fig.  20t,a). 


Fig  It.  Double -capacity  8flr  phM*  Polycyclic  Inverter  Wove  Bapn 
The  load  connoted  of  •  marine  opal  horn.  Curve  A .  Tube  Voir  opt. 
Curve  f,  A  60*yctr  Tun  me  Curve.  Curve  C.  Output  Vo*  opr 
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Curve  I,  Reactor  VoKopr 


volt  d-c.  supply.  As  the  current  rises,  the  d-c.  reactor 
could  be  made  to  saturate  and  then  the  natural  fre¬ 
quency  would  decrease,  thus  approaching  the  con¬ 
dition  of  the  previous  example  in  which  trouble  due 
to  commutation  was  absent.  Another  interesting  ex¬ 
ample  is  shown  in  Figs.  IS  and  111.  The  polycyclic 
circuit  was  used  to  supply  a  load  with  250  cycles.  1 40 
volts,  and  14  amp.  from  a  1 10-volt  d-c.  supply  with¬ 
out  any  transformer.  In  Fig.  IS  curve  .4  shows  the 
tube  voltage,  curve  R  the  timing  wave,  and  curse  C 
the  a-c.  output  voltage.  In  Fig.  10.  curve  R  represents 
the  direct  current  and  curve  ('  the  tube  current. 

Booatint  (he  A-c.  Voltate 

Normally  the  a-c.  voltage  in  the  straight -series  cir¬ 
cuit  is  alwut  70  per  cent  of  the  d-c.  voltage.  To  ol>- 
tain  a  higher  voltage,  the  method  of  resonance  is 
utilized.  Capacitors  C  \  and  ('« in  Fig.  20(a)  are  intro¬ 
duced  to  form  another  a-c.  output  circuit  l>etwcen  A", 
and  .Y».  but  this  circuit  is  actually  short  circuited. 
This  short  circuit  will  tend  to  raise  the  reactor  volt¬ 
age  to  infinity.  The  reactor  voltage,  however,  is  limited 
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Frequency  Control 

It  has  been  shown  how  the  series-type  inverter  can 
be  operated  at  any  frequency  with  a  good  degree  of 
stability  irrespective  of  the  natural  frequency.  Since 
the  output  frwpicncy  is  dependent  on  the  grid  fre¬ 
quency.  the  load  frequency  therefore  can  be  given  any 
degree  of  flcxiliilitv  desired  by  making  the  grid  fre¬ 
quency  behave  jn  the  fashion  desired. 

A  resonant  circuit  for  the  grid  voltage  has  been  used 
by  the  writer  in  series  or  parallel  or  in  series- parallel 
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with  the  output,  and  the  frequency  was  changed  by 
merely  changing  the  constants  of  that  resonant  cir- 
euit  (or  rather  oscillating  circuit)  without  in  any  way 
interfering  with  the  regulation  or  efficiency  of  the 
inverter. 

Pigs.  22  and  23  show  photographs  of  a  polycyclic 
inverter  (modified  straight-connection  series-type) 
for  supplying  110  volts,  23  amp.  at  58  cycles  to  10 
induction  motors.  This  inverter  set  has  been  running 
for  over  16  months  without  any  trouble. 

DESIGN  OF  SERIES-TYPE  CONVERTERS 
For  an  approximate  method  of  design,  two  points 
are  considered  for  either  a  rectifier  or  an  inverter: 
(1),  regulation  and  good  wave  shape,  and  (2).  eeon- 

.,cs  **s  , 


or  the  hnpressed-voltage  frequency.  This  value  must 
not  exceed  half  of  the  d-c.  voltage;  thus  at  the  limit 
we  have 

1  •  _ ,  -  (Se. 

—  (3) 

To  have  a  smooth  d-c.  voltage  it  is  sufficient  to 
the  natural  frequency  one-half  or  two-thirds  of  the 
input  frequency.  The  special  arrangement  of  capac¬ 
itors  in  the  straight-  and  parallel-connection  circuits 
will  make  the  actual  ripple  of  much  lower  amplitude. 
Thus,  if  the  natural  frequency  were  made  one-third 
and  if  two  T-connection  circuits  were  used,  the  d-c. 
ripple  would  be  like  a  six-phase  rectifier  ripple;  and 
if  the  straight  connection  were  used,  it  would  be  like 
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omy.  The  best  regulation  goes  hand  in  hand  with  a 
smooth  d-c.  voltage  in  the  case  of  a  rectifier  and  a 
good  sine-wave  voltage  in  the  case  of  an  inverter. 


For  reason  of  economy,  electrolytic  capacitors  are 
preferable.  The  first  step  to  take  is  to  determine  the 
value  of  the  aeries  capacitor  so  that  it  frill  always 
have  a  unidirectional  voltage  for  the  maximum  direct 
current.  On  account  of  the  square  nature  of  the  current 

1  /•*  4f 

wave,  at  the  best  regulation  the  integral  —  I  idt  will 

C  Jo 


1  1 

degenerate  to  -  -  — 


This  gives  the  peak 


value  of  the  a-c.  component  of  the  capacitor  voltage. 
C  is  the  capacity  and  /  is  the  grid-voltage  frequency 


the  ripple  of  a  rectifier  of  twelve  or  more  phases.  Thus. 

it  will  be  sufficient  to  make  y-p  ”  t*P  for  obtaining 
|  JL  C 

good  regulation  and  a  fairly  smooth  d-c.  voltage. 

From  this  relation  and  Equation  (3).  the  value  of 
inductance  can  be  obtained. 

I 

To  determine  the  air  gap  in  the  reactor;  the  direct 
current  at  which  the  voltage  regulation  curve  must 
depart  from  the  flat  portion  must  be  known.  Thus  the 
air  gap  is  made  large  enough  to  keep  -the  reactance 
constant,  up  to  a  certain  value  of  load  current  (Fig.  8). 
When  the  load  is  like  that  of  an  elevator  motor  in  which 
there  are  heavy!  short-circuit  currents  to  be  prevented, 
the  iron  of  the  reactor  can  be  so  selected  that  it  will 
saturate  rapidly  after  the  end  of  the  flat  portion  of 
the  curve  is  reached  and  thus  make  the  voltage  de¬ 
crease  rapidly. j 
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APPENDIX  1 

Analytical  Theory 

To  be  able  to  .study  the  exact  behavior  of  all  the 
parts  anti  to  determine  their  characteristics,  it  is  neces- 
ssry  to  find  expressions  for  all  the  quantities  involved 
in  terms  of  the  circuit  constants  and  the  impressed 
voltage. 

The  method  followed  by  some  investigators  has 
been  to  determine  the  successive  conditions  until  the 
steady  state  is  reached.  This  was  found  to  be  laborious 
and.  owing  to  the  successive  approximations  made, 
the  final  results  would  hardly  surpass  the  approxi¬ 
mate  results  outlined  in  the  foregoing  part  of  this 
article.  The  case  of  the  monocyclic  square  and  the 


is  always  oscillatory  for  all  values  of  the  load  resist¬ 
ance.  This  is  shown  as  follows: 

The  differential  equation  of  the  charging  current 
of  one  capacitor  is  given  in  operational  form  as 

~  P+~)  cos  $ 
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T-conncct ion  was  found  to  lead  to  a  limitation  of  the 
load  resistance  beyond  which  the  discharge  ceases  to 
be  oscillatory  and  both  the  wave  form  and  regulation 
become  worse. 

The  differential  equation  involved  is  of  the  second 
order  and  Heaviside's  methods  could  not  be  directly 
applied  on  account  of  the  peculiarity  of  the  initial 
conditions. 

It  has  been  found  advisable  to  integrate  the  equa¬ 
tion  and  then  determine  the  constants  by  imposing 
the  condition  that  the  initial  and  final  values  of  the 
current  are  equal.  This  is  actually  the  case  if  the  leak¬ 
age  reactance  of  the  commutating  reactors  L\  and  Lt 
is  zero,  for  then  the  initial  current  of  one  tube  is  equal 
to  the  final  current  of  the  other. 

This  method  allows  of  determining  the  steady  state 
without  reference  to  successive  determinations. 

In  the  case  of  the  straight  and  the  cross-connected 
circuits  used  as  rectifiers,  the  differential  equation  is 
of  the  third  order,  and  it  appears  that  the  discharge 


Fla.  as.  rm  Vhr<bmil 


>  fa  Pfe-ts 


,  ,  x,  E 

*  r  i 
r— resistance 

/-frequency  of  grid  circuit 
P  “  symbol  for  differentiation  with  respect  to  #. 
The  integration  of  this  equation  depends  on  finding 
the  roots  of  the  following  equation :  * 

P>+— P»+-P+ —  -  0 
r  *  s  rx 

Making  the  following  substitutions: 

i  2*, 

—  tfl 

i  r 

x, 

\ - a, 

x 

!  *? 

!  — 

rx 

we  have:  P*+ 2  at  P:+atP+a,  a-.“0. 
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Forming  the  discriminant  of  this  cubic  form  we  have 

[(?)*"£  *  a,+  ?a‘4J 

Since  a(  and  at  are  positive  quantities,  the  discrim* 
inant  will  be  positive  if  the  last  factor  is.  Equating  it  to 

D  and  solving  for  —  in  this  solution  we  find  that  the 
3 

discriminant  of  the  quadratic  form  is 
40- 2.38  <*,« 

Since  —  must  be  a  real  positive  number,  this  ex  pres- 
3 

si  cm  must  be  positive  or  0>O.S9  «i‘.  Since  at*  is  a 
positive  number  we  conclude  tha^  the  discriminant  of 
the  cubic  form  is  positive  for  all  values  of  r  and  hence 
the  equation  has  two  conjugate  imaginary  roots  and 
a  real  one.  But  since  taro  conjugate  roots  give  a  trig¬ 
onometric  function,  the  discharge  must  be  oscillatory, 
for  all  values  of  the  resistance.  Hie  roots  can  be  easily 
obtained  by  substituting  the  expression  for  the  dis¬ 
criminant  in  the  expression  for  the  roots. 

To  determine  the  condition  for  smooth  direct  cur¬ 
rent  and  good  regulation  in  the  case  of  the  rectifier, 
the  following  equation  must  be  satisfied: 

7r  X* <r-  £-  *>  '*)  -  0 

where  4  (r.  x.  £,  9)  is  the  charging  cyrrent  as  a  func¬ 
tion  of  the  circuit  constants  and  the  load  resistance 
and  the  impressed  voltage. 

If  electrolytic  capacitors  are  used  the  following 
condition  must  be  also  satisfied: 

-i-  ri (r.  X. x,  £.l)d#<^-0 
2t/cJo  2 

In  the  case  of  the  polycyclic  circuit  shown  in  Figs. 
20(a)  and  (b).  the  solution  of  the  characteristic  equa¬ 
tion  necessary  for  the  integration  of  the  differential 
equation  in  algebraic  form  is  laborious  and  difficult  to 
see  through-  For  this  reason,  the  following  method 
of  attack  was  adopted.  , 

The  circuit  capacity  and  reactance  are  subject  fo 
some  sort  of  resonance  at  a  frequency  which  is  a 
function  of  the  grid  frequency  and  the  circuit  con¬ 
stants.  Therefore,  it  is  sufficient  to  obtain  an  expres¬ 
sion  for  that  frequency  without  having  to  regulate 
the  differential  equation. 

Thus,  if  the  characteristic  equation  is  written  as 
follows: 

P*+Ax  P»-M*  P*-M»  P+.4.-0 

under  the  condition  of  having  two  pairs  of  conjugate 
roots  two  frequencies  must  ensue,  which  j 

are  easily  obtained  from  the  imaginary  - p 

parts  of  the  conjugate  pairs.  This  can  be  “*  / 
obtained  directly  from  the  coefficients  with-  * 

out  solving  the  equation. 


Thus  assuming  that  the  real  part  of  one  pair  is 
negligible  compared  to  that  of  the  other,  with  the 
following  denominations:  series  capacitors  -r;  parallel 
capacitors  —  K;  load  capacitor  -y;  circuit  react¬ 
ance -L;  load  reactance -X;  load  resistance  -  R; 

The  characteristic  equation  becomes: 

p*+ T  p,+MNp,+M  RP+M- 0 

i 

Let  the  two  conjugate  pairs  of  roots  be: 

Px.tmax  w  j  P,. 4  m  at  m  j  fi, 

By  the  preceding  assumption  let  a,  be  negligible 
compared  to  ot|.  Then  we  obtain  the  following  set  of 
equations: 

or,*+ft*+ 4  a,  <*,+&’- JfJV; 

2  a,  -  RM  U+c);  fix'  (<*,*+&*)  -  -If 

Solving  for  fix7,  fix'  and  au  we  have: 


fl.’-X.V  (y+c)  ■  ■ 


■<&«) 


:  fiy- 


X  (y+c)  4X, 


and  by  a  first  approximation  the  value  of  a>  can  be 
obtained.  Thus 


It  is  apparent  that  fix  “  2xPi  and  fit  —  2 rF-  where  Fx  is 
one  frequency  and  Ft  is  the  other  of  the  oscillatory 
terms  appearing  in  the  final  integral  function  as  shown 
below: 

£«-£^«_“,,  sin  (fixt-lx)+Et*~“'‘ tin  (fitt-h) 

where  Et  is  the  instantaneous  a-c.  load  voltage;  £t.  Eu 
4t,  and  lj  are  constants  which  can  be  determined  from 
initial  and  final  conditions  for  half  a  cycle  of  the  steady 
state.  Thus  they  are  functions  of  the  grid-voltage 
frequency. 

From  the  value  of  fix7  it  can  be  seen  that  if  the  value 
of  capacitor  K  is  large  compared  to  c  then  cti  becomes 
small  compared  to  aT  and  Ft  will  be  the  natural  fre¬ 
quency  of  the  load  circuit.  If  L  is  large  compared  with 
the  load  reactance  X.  the  resonant  frequency  Ft  will 
have  a  value  much  smaller  than  Ft-  Thus  if  the  grid 
voltage  is  derived  from  the  natural  frequency  of  the 
load,  the  d-c.  voltage  regulation  would  be  quite  flat 
This  is  because 

1  / — ! — -  -  /  -  V  (4) 

l(-£1+a)  j  W 

This  condition  willj  also  result  in  a  good  d-c.  wave. 
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The  condition  for  a  good  a-c.  wave  is  more  or  less 
satisfied  when  the  two  frequencies  are  very  nearly 
equal. 

This  condition  can  be  obtained  without  placing  any 
restriction  on  the  value  of  a,  and  will  be  consistent 
with  the  following  general  relation  between  the  coeffi¬ 
cients  of  the  characteristic  equation : 


■w,  *-(*)• 


type  indicates  that  the  ratio  of  the  a-c.  voltage  to  the 

\  3 

d-c.  voltage  will  be  around  — =  t,  if  the  following 

4  \2 

relations  arc  satisfied: 

K 

Cm  —  mq  • 

2 

with  this  relation  Equation  (3)  becomes: 


Substituting  the  values  of  these  coefficients  in 
Equation  (4)  and  simplifying,  we  get: 

_J _ ! _ 1H\'  (S) 

'(«+&)  J 

It  is  to  be  noted  that  this  analysis  is  only  cxamplary 
and  may  apply  with  some  degree  of  exactitude  only 
in  the  case  of  a  polycyclic  circuit  modified  from  a 
T-connection  where  only  one  series  and  one  parallel 
capacitor  are  used. 

In  the  case  of  the  general  polycyclic  circuit  shown 
in  Figs.  20(a)  and  (b),  the  analysis  leads  to  a  differ¬ 
ential  equation  of  an  order  higher  than  the  fourth,  and 
the  solution  is  a  little  more  complicated  when  the  cir¬ 
cuit  is  used  as  a  rectifier  but  will  conform  to  the 
foregoing  analysis  for  the  case  of  an  inverter. 

An  attempt  has  been  made  for  an  approximate 
analysis  which  the  writer  will  present  in  a  future 
paper.  If  the  frequency  and  a-c.  to  d-c.  voltage  rela¬ 
tion  are  given,  with  these  two  relationships  and  the 
relationship  that  has  been  given,  the  quantities  K,  C, 
r,  and  L  can  be  determined  provided  another  condi¬ 
tion  is  imposed  on  c  in  case  electrolytic  capacitors  are 
used,  as  has  been  explained  above. 

Thus  a  complete  design  is  obtained. 

The  solution  for  the  voltage  ratio  is  generally  very 
complicated,  but  the  analysis  made  in  the  paper  just 
referred  to  in  connection  with  the  general  polycyclic 


(3  2)  LK 


;  s  „  \2 x/ 


•  where  w"2»/. 


At  GO  cycles  this  becomes: 


-  14.000;  LK  -  4.74  X  10“* 


-  LK 


If  X- 0.1  henry  and  R  -  30  ohms,  we  have 

I.  -  0.35  X  +  10-*  R* 

i 

K  - - ~ - 10-* 

0.53  X +10 -R* 

Substituting  the  foregoing  values  of  the  load  con¬ 
stants.  we  have: 

L  -  0.05G  henry 

;  K  “  —  -  85  mf. 

i  C  -  42.3  mf. 
q  —  42.5  mf. 

These  figures  check  within  about  10  per  cent  for  a 
polycyclic  inverter  supplying  a  180-watt  60-cycle  0.6 
p-f.  1 10- volt  induction  motor  from  a  d-c.  supply  of  125 
volts.  j 


(To  b*  continued) 
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STATIC  CONVERSION  OF  DIRECT  CURRENT  TO  ALTERNATING  CURRENT 
WITH  GRID-CONTROLLED  MERCURY-ARC  MUTATORS* 


By  R.  FEINBERG,  Dr.Ing.t 

(Paper  first  received  3rd  November ,  1939,  and  in  revised  form  18  th  December,  1941.) 


SUMMARY 

The  push-pull  mutator  invertor  is  a  d.c.  arrangement  with 
grid-controlled  mercury-arc  mutators  operating  alternately  and 
causing  an  alternating  current  to  flow  in  the  load  circuit.  In 
the  case  of  resistance  load  practically  any  shape  of  alternating 
voltage  wave-form  between  rectangular  form  and  triangular  form 
can  be  produced.  The  shape  of  the  alternating  voltage  wave¬ 
form  depends  upon  the  capacitance  of  the  invertor  capacitor,  a 
relatively  small  capacitance  giving  the  alternating  voltage  a 
rectangular  form  and  a  large  value  making  it  triangular.  The 
ripple  factor  of  the  direct  current  is  governed  by  the  smoothing 
effect  of  the  inductance  in  the  d-c.  circuit,  a  small  inductance 
causing  the  direct  current  to  flow  intermittently.  The  degree 
of  regulation  of  alternating  voltage  at  any  change  of  load  is 
determined  by  the  capacitance  of  the  invertor  capacitor.  A 
large  capacitance  may  produce  such  a  large  voltage  regulation 
that  the  curve  of  power  output  plotted  against  load  describes 
a  V  form,  the  power*  output  being  increased  when  the  load  is 
reduced.  The  invertor  stops  working  when  overloaded. 

Calculations  are  carried  out  for  approximate  circuit  condi¬ 
tions.  The  results  of  experiment  agree  satisfactorily  with  the 
theory. 


INTRODUCTION 

Static  conversion  of  direct  current  to  alternating  current 
on  a  technical  scale  has  been  made  possible  by  progress  in 
.  the  manufacture  of  grid-controlled  mercury-arc  discharge 
vessels  (mutators).  This  paper  deals  with  one  of  the 
various  types  of  mutator  invertors,  the  term  “invertor” 
denoting  a  static  convertor  of  direct  current  to  alternating 
current. 


Fig.  1. — Circuit  diagram  of  the  self-exciting  push-pull  invertor. 


THE  SELF-EXCITING  PUSH-PULL  INVERTOR 
Fig.  1  shows  the  circuit  diagram  of  the  invertor.  Direct 
current  passes  from  the  supply  (1)  through  the  inductor  (2) 
to  the  centre  of  the  primary  of  transformer  (3),  alternately 
flowing  through  one  of  the  grid-controlled  mutators  (4a) 
and  (4b).  The  periodical  change  of  direction  of  the  direct 
current  in  the  transformer  primary  is  accompanied  by  a 
repetitive  transient  resulting  in  the  establishment  of  an 
alternating  voltage  between  the  terminals  of  the  capacitor 
(5)  and  an  alternating  current  through  the  load  (6).  The 
operation  of  the  mutators  is  controlled  by  an  alternating 
voltage  supplied  through  transformer  (7),  either  from  the 
transformer  (3),  in  which  case  the  invertor  is  said  to  be 
‘•self-controlled,”  or  from  an  external  source,  when  the  in¬ 
vertor  is  “driven.**  The  resistors  (8a)  and  (8b)  limit  the 
current  in  the  grid  circuits. 


1.  Direct -current  supply.  5*  Cipadtor. 

7  Inductor.  6. 

3.  Mua  transformer.  7.  Grid-control  ttinfinMr. 

4.  Grid-oootroUed  mutators.  8.  Grid  resistors. 

The  voltage  conditions  in  the  invertor  are  represented 
by  the  diagrams  of  Fig.  2,  which  are  drawn  for  the  simplified 
case  of  a  sinusoidal  alternating  voltage.  It  is  further  as¬ 
sumed  that  the  mutators  are  blocked  by  a  negative  value 
of  the  grid  voltage,  and  are  free  to  strike  when  the  grid 
voltage  is  positive. 

Fig.  3  gives  a  Section  of  (<#).  Fig.  2,  showing  the  anode- 
to-cathode  voltage  of  a  mutator  before  and  after  commuta¬ 
tion.  In  the  moment  of  commutation  the  anode  potential 
drops  from  discharge-working  voltage  to  a  negative  value, 
to  rise  again  to  a  positive  value  in  the  time  V  Let  tt 
denote  the  time  required  for  the  grid  to  regain  power  of 
control,  which  is  temporarily  suspended  while  current  is 


•  Written  ccxnmunicatxxn  are  invited,  for  consideration  with  a  view  to 


publication,  on  papers  published  in  the  Journal  without  being  read  at  a 
meeting.  Communications  (escape  those  from  abroad)  should  reach  the 
Secretary  at  Th#  Institution  not  later  than  one  month  after  publication  of 


the  paper  to  which  they  relate, 
t  Electrotechnics  Department.  University  of  Manchester. 


to  passing  from  anbdc  to  cathode.  In  the  case  of  lw<tt  the 
^  invertor  would  not  operate  owing  to  an  internal  short¬ 
er  circuit.  The  condition  for  internal  short-circuit  is  elimi¬ 
nated  when  t9>  tr  Stable  operation  of  the  invertor  makes 
[462] 
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INTRODUCTION 

Static  conversion  of  direct  current  to  alternating  current 
on  a  technical  scale  has  been  made  possible  by  progress  in 
the  manufacture  of  grid-controlled  mercury-arc  discharge 
vessels  (mutators).  This  paper  deals  with  one  of  the 
various  types  of  mutator  invertors,  the  term  “invertor” 
denoting  a  static  convertor  of  direct  current  to  alternating 
current. 

THE  SELF-EXCITING  PUSH-PULL  INVERTOR 
Fig.  1  shows  the  circuit  diagram  of  the  invertor.  Direct 
current  passes  from  the  supply  (1)  through  the  inductor  (2) 
to  the  centre  of  the  primary  of  transformer  (3),  alternately 
flowing  through  one  of  the  grid-controlled  mutators  (4a) 
and  (4b).  The  periodical  change  of  direction  of  the  direct 
current  in  the  transformer  primary  is  accompanied  by  a 
repetitive  transient  resulting  in  the  establishment  of  an 
alternating  voltage  between  the  terminals  of  the  capacitor 
(5)  and  an  alternating  current  through  the  load  (6).  The 
operation  of  the  mutators  is  controlled  by  an  alternating 
voltage  supplied  through  transformer  (7),  either  from  the 
transformer  (3),  in  which  case  the  invertor  is  said  to  be 
‘‘self-controlled/’  or  from  an  external  source,  when  the  in¬ 
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Fig.  1. — Circuit  diagram  of  the  sdf-cxriting  push-pull  invertor. 


3.  Capacitor. 

6.  Load. 

7.  Grid-control 
S.  Grid 


1.  Direct -current  supply. 

2.  Inductor. 

3.  Main  transformer. 

4.  Grid-controlled  mutator*. 


The  voltage  conditions  in  the  invertor  are  represented 
by  the  diagrams  of  Fig.  2,  which  are  drawn  for  the  simplified 
case  of  a  sinusoidal  alternating  voltage.  It  is  further  as¬ 
sumed  that  the  mutators  are  blocked  by  a  negative  value 
of  the  grid  voltage,  and  are  free  to  strike  when  the  grid 
voltage  is  positive. 

Fig.  3  gives  a  section  of  (</).  Fig.  2,  showing  the  anodc- 
to-cathode  voltage  of  a  mutator  before  and  after  commuta¬ 
tion.  In  the  moment  of  commutation  the  anode  potential 
drops  from  discharge- working  voltage  to  a  negative  value, 
to  rise  again  to  a  positive  value  in  the  time  tr  Let  t. 
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denote  the  time  required  for  the  grid  to  regain  power  of 
control,  which  is  temporarily  suspended  while  current  is 
passing  from  anode  to  cathode.  In  the  case  of  /,</,  the 
invertor  would  not  operate  owing  to  an  internal  short- 
circuit  The  condition  for  internal  short-circuit  is  elimi¬ 
nated  when  f,>  tr  Stable  operation  of  the  invertor  makes 
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it  ncccswry  to  add  to  a  safety  margin  tr  In  practice,  r, 
is  therefore  not  allowed  to  be  smaller  than  /*(—  ta  -f  /,). 


INVERTOR  CHARACTERISTICS 
The  mathematical  treatment  of  the  invertor  circuit  is 
given  in  the  Appendix.  For  the  purpose  of  representing 
the  results  of  calculation  in  diagrams  it  is  convenient  to  use 
the  dimensionless  quantities 


« 


,C2E\ 


It”  «* 


and  to  represent  these  quantities  in  terms  of  the  dimension- 


£| »  ttm*  of  f*co**cy  rf  grid  onnimi 
{,-nferxooe.  j 

I,  .  bUbhb  dm*  aBoawd  Car  non  of  tto  good*  forward  vokag*. 
tto»  of  return  of  tin  mxh  fcrrad  mtfgi 


less  ratios 
k>  1 


i  /  .  T  .  ,  ,C 

x  =  2 .  — »  </  —  -jpr.  and  it  —  !*-=-;  a 

f  d  T  4Cr  L 

.  JA  —  -y(*  —  1),  where  the  fictitious  e.m.f.  e2 
J  * 


denotes  the  alternating  voltage  across  the  transfanner 
primary,  /,  the  Current  in  the  dx.  circuit,  /c  the  current 
through  the  capacitor,  r  the  equivalent  value  of  die  load 
resistance  on  the  primary  side  of  the  transformer,  and 
E\  —  Ei  —  Vd,  with  E\  indicating  the  ejn-f.  of  the  dx. 
supply  and  Vd  the  voltage  drop  across  sf  mutator,  t  die 
time,  /(—  1/7)  the  ax.  frequency,  and  fm  the  natural 
frequency  of  the  invertor  circuit 
Fig.  4  shows  a  family  of  calculated  curves  for  es.  It  and  lc 
for  different  values  of  d  and  k.  The  curves  for  ex  approach 
a  rectangular  shape  for  large  values  of  d,  and  tend  towards 
a  triangular  form  as  d  decreases.  The  curves  for  It  indicate 
an  increase  of  the  ax.  component  as  the  value  of  k  rises. 
It  may  be  noted  that  any  curve  for  !|  has  a  maximum  where 
«x=lv  ! 

The  direct  current  flows  intermittently,  ix.  in  pulses,  in 
where  the  value  of  A:  is  large  and  that  of  d  is  small. 
The  graphs  isf  Fig.  5  represent  the  borderline  separating  the? 
conditions  for  continuous  flow  and  intermittent  flow  of 
direct  current.  Curve  (a)  giving  d  as  a  function  of  fjf 
and  Curve  (b)  showing  d  plotted  against  k.  Curve  (a) 
evaluates  the  equations  derived  in  the  Appendix,  and 
Curve  (b)  is  convenient  for  practical  work. 

In  Fig.  6,  (a>and  (6)  show  families  of  calculated  curves 


for  the  dimensionless  quantities 

I,f“  /,04lj'  E*“  Si'”  and  P” P(2£^ “ I,# 


where  /10  stands  for  the  mean  value  of  direct  current,  El 
for  the  r.mj.  value  of  alternating  voltage,  and  P  for  power 
output.  Curve  (c)  represents  the  relation  between  tJT  (see 
Fig.  3)  end  d,  the  values  being  derived  from  Fig.  4.  It  is 
to  be  noted  that  f,  is  practically  independent  of  k. 

Calculated  load  characteristics  of  an  invertor  are  drawn 
in  Fig.  7,  where  it  is  assumed  that  E\  =-  100V,L  «•  0*36  H, 
C~  7-5/*F(C,),  3/*F(Cj),  1-23/aFTC,).  and  that  r  is 
variable  from  0  to  20000,  the  frequency /being  S0c/e. 
It  is  further  assumed  that  -  0-5  millisec.  and 
rf  =»  0*5millisec*  (see  Fig.  3).  In  the  case  of  Cj  the 
curves  begin  at  r  -  100  O.  as  the  invertor  breaks  down  for 
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Fig.  6.— Sutic  invertor  chmcttrafa. 

Direct  cuncat,  and  powar  output. 

A.Ce  vottut. 

Time  of  return  of  the  anod*  forward  voltap*  after  coca 


Fig.  5*— Borderline  separating  the  conditions  for  continuous 
flow  and  intermittent  flow  of  direct  current. 

(а)  Graph  ehowin*  rfaa  a  function  ctfjf. 

(б)  Graph  (bowing  <f  at  a  fuactioo  of  *. 


r  <  100  Q.  If  allowance  be  made  for  /,  the  invertor  should 
not  be  operated  at  r  <  200  £2.  In  the  case  of  C*  the 
curves  are  drawn  between  r  —  150Q  and  r  —  1 220  Q, 
the  invertor  breaking  down  when  r  <  150Q.  and  the 
direct  current  becoming  intermittent  for  r  >  1 200 Q.  If 
the  capacitance  is  C3  the  invertor  does  not  operate  when 
r  <  590  Q,  whilst  the  direct  current  is  intermittent  for 
r  >  1 940  Q.  '  It  is  interesting  to  note  that  in  the  case  of 
Ci  the  voltage  regulation  due  to  chary  of  load  causes  die 
curve  for  P  to  describe  a  V  form,  indicating  an  increase  of 
power  output  when  the  load  is  sufficiently  reduced. 
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^  k>ad  characteristics  for  an  invertor  with 


EXPERIMENTS 

Fig.  8  shows  records  of  the  direct  current  ix,  the  alter¬ 
nating  voltage  e2,  and  the  capacitor  current  ic;  and  Fig.  9 
indicates  measurements  of  Et  and  E*  which  were  ob¬ 
tained  with  an  experimental  invertor  embodying  gas-filled 
triodes  (Mazda  T31).  Table  1  enumerates  the  various 
operating  conditions  of  the  invertor. 


Power  supplied  from  the  dx.  mains: 

pi  "  ^io 

Power  lost  in  the  invertor  (smooth  direct  current  being 
assumed): 

P2  -  *Vl0  +  *to(RL  +  \RT) 

Power  conveyed  to  the  load: 

I  p*  =  px -ri  =  E[iXo 
•*•!  EL-Zx-Vd-IX<JLRL  +  \RT) 

\  E\  *=  E\  +  v*  +  ^io (Rl  +  i*r) 

I 

for  which  smooth  direct  current  is  assumed.  The  measure¬ 
ments  agree  within  5  %  with  the  theoretical  values,  apart 
from  the  case  (/),  where  the  discrepancy  of  about  15%  is 
caused  by  great  deviation  from  smooth  direct  current. 
The  discharge- working  voltage  Vd  of  the  gas-filled  triodes 
is  33  volts,  i 

j 
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The  records  of  Fig.  8  agree  with  the  corresponding  calcu¬ 
lated  curves  of  Fig.  4.  Records  (/)  and  (k)  show  ix  and  e2 
in  a  case  of  “intermittent”  direct  current.  It  should  be 
remembered  that  the  theoretical  curves  are  based  on  the 
assumption  of  negligible  resistance  in  inductor  and  trans¬ 
former. 

The  curves  of  Fig.  9  give  the  theoretical  values  of  £,  and 
respectively.  The  inductor  resistance  RL  and  die  re¬ 
sistance  Rj-  of  the  transformer  primary  are  taken  into 
account  according  to  the  following  approximative  relation: 
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Fig.  9. — Measurements  of /to.  Ei  and  £2  with  an  experimental  invertor  (for  operating  conditions,  see  Table  1). 
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APPENDIX 

Fig.  10  shows  the  schematic  circuit  diagram  underlying 
the  mathematical  treatment  of  the  invertor  circuit,  and 
corresponding  to  the  diagram  in  Fig.  1,  the  mutators  being 
represented  by  a  change-over  switch.  We  have 
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these  equations  leading  to  the  simultaneous 
equations 

***1  L  1  u  1  .  _  ^ 


and 


~d&  +  Cr  dt  +  4 O?2  “  2 CL 

,  1.  1  JSJ 

"r'’  *pt  T^1  “  CL  r 


dfi  ‘  Crdt  ACL 
with  the  solutions* 

*2  «*  2E,'  +  cosh  fit  +  ~  sinh 

and  /j  —  ~  +  cosh  ft# +  — sinh 


where 


8  -  _ 

2Cr 


(5) 

(Q 

( 7 ) 
<8> 
<9) 


““  <*  ”  V  [(»)  "  4Sl]  “  ^  “  4)  <"» 


Fig.  10. — Circuit  diagram  underlying  the  mathematical  treat¬ 
ment  of  the  invertor. 

and  r  —  RJrri1 

where  stands  for  the  direct-current  emf.,  V4  for  the 
voltage  drop  across  a  mutator,  R  for  the  resistance  of  the 
load,  and  m  for  the  turns  ratio  of  transformer  secondary  to 
transformer  primary. 

Assuming  that  the  transformer  is  of  infinite  inductance 
and  zero  resistance,  and  that  the  <Lc.  inductor  is  without 
resistance  and  has  an  inductance  L  which  is  independent  of 
current,  we  have 


The  arbitrary  constants  Alf  Bu  A&  Bj  are  found  with  the 
boundary  conditions 

.  .  .  (ID 
...  02) 


“  ~  *2(/-772> 
lKt-0)  “  ho-Tp) 

and  from  equation  (1)  with  equations  (7)  and  (8)  sub¬ 
stituted.  Calculation  gives 

^  ^  cosh  n  —  ittA  +  d  sinh  n 


r^l  .  *2  _  F' 

'dt^l 


a) 


n  sinh  d—  d  sinh  n 

_  A  v,nde*  —  ndcoshn  +  /^sinhw 

1  “  T1  n  sinh  d  —  d  sinh  n 

A  1  Trr' 

2  2 L  lH  sinh  d—  d  sinh  n 

_  1  net  —  n  cosh  n 

*2  “  TEl 


k-j-ir 

i  -  £? 

*'  r  • 


iedt . (2)  with 

and 


L  ln  sinh  d—  4  sinh  n 
d  < 


f» 


(3) 

(4) 


■  Jr  -  , 

T 


Introducing  x 

equations  (5)  an<J  (6)  then  become,  when  fc<l. 


*2  .^(/t  cosh  n  4-  J  sinh  <i  —  /x*)cosh/ix —  (tfcoshx  +  nsinhn  —  sinh  nr 

2E[  ~  f  - 


1  +  — st — e 


n  sinh  d  —  d  sinh  n 
.  sinh  n  cosh  nx-f  (tA  —  cosh  tt)  sinh  nx 


lAE\  2d  n  sinh  d  —  d  sinh  n 

When  k  -•  1,  equations  (20)  and  (21)  are  respectively  reduced  to 

*2  _  ,  ,  -dxd+(e'-lXdx-l) 


2 rr,  +  t' 


and 


/  r  ■  i  4- i-a*  1  +  “  I)jt 

1iaE1+*  ■ 


sinh  d  —  d 

i  +  (*  - : 
sinh  d  —  d 


(13) 

(14) 

(15) 
(IS) 

(17) 

(18) 

(19) 

(20) 
(21) 

(22) 

(23) 


In  the  case  of  k>  1,  and  after  introducing 


•  L 


v  =  dy/(k-l)  .  . . (24) 

:  “CilcoUtkxu  oTTraraienti.  WittMw,  IMS,  121.  P.  311. 
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equations  (20)  and  (21)  are  respectively  transformed  to 

e2  ,  (r  cos  v  +  d  sin  v  —  v**)  cos  vx  —  (d  cos  p  —  r  sin  v  —  die*)  sin  vx 

2E|“1  +  *  - - 


,  r  _  ,  ,  <P  +  t? 

'■4^  “  1  +  -  2J-* 


t  «n  v  cos  vx  +  (t*  —  cos  v)  sin  vx 


tan  (kx  +  y)  -  - 


tany  i 


sm  v 

«*  —  COS  V 


i-rfsnr 


The  relation  between  d  and  r  at  the  borderline  of  the  and 
conditions  for  continuous  and  intermittent  flow  of  lt  is 
derived  from  the  equation  “1“ 

-  Sin  V  _  /~rr\  K 

2a  psinha — dsm  v  qj) 

where  vfv  <1*5.  This  equation  follows  from  equation 
(2Q  for  f|  —  0  at  x  —  0. 

In  the  case  of  v/n  >  1  -5,  the  relation  between  d  and 
v  is  derived  from  the  simultaneous  equations 

(d2 + p^/pe^coshd- cosv)]sin(px+y)  ^  ^  In  1 

2d(y  sinh  d  —  d  sin  v)  "  '  ' 


and  v  <  vx  -f  y  <  2jt  .  .  .  .  (31) 

equations  (28)  and  (29)  being  obtained  from  equation  (26) 
for  /|  -  0  and  dijdx  —  0at0<x<l. 

The  mean  value  of  direct  current  is  found  from  equation 
(21)  when  k  <  1:  we  have 


,,04^ 


n  ooshd  —  cosh  w 
rfusmhrf  —  </sinh» 


In  the  case  of  k  —  1, 


,  L  1  cosh  </  —  1 
1  "a*sinh</--</ 


For  Ar  >  I, 


cosh  d  —  cos  v 


| 

I 


i 

l 
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Defendant’s  Exhibit  1. 

Paper  No.  61 

UNITED  STATES  PATENT  OFFICE 
Richmond,  Virginia 


Appeal  to 
Board  of  Appeals 


EXAMINER’S  STATEMENT,  MAY  22,  1944 

Applicant  appeals  from  the  final  rejection  of  all  of  the 
claims  in  this  case  except  claim  155.  Claim  155  is  the 
count  of  a  current  interference  No.  81,404,  involving  this 
application  and  a  Knowles  patent  No.  2,310,092,  granted 
Feb.  2, 1942.  j 

It  is  believed  necessary  to  reproduce  only  the  following 
of  the  rejected  claims. 

60.  In  combination,  a  capacitor  connected  with  a 
source  of  direct  current,  whereby  energy  from  the 
source  is  fed  to  the  capacitor  to  charge  the  capacitor, 
a  luminescent-discharge  tube  provided  with  an  anode,  a 
cathode  and  a  control  grid,  means  connecting  the  anode 
with  a  terminal  of  the  source  and  a  terminal  of  the 
capacitor  and  connecting  the  cathode  with  the  other 
terminal  of  the  source  and  the  other  terminal  of  the 
capacitor  to  produce,  during  the  said  charging  of  the 
capacitor  from  the  source,  a  difference  of  potential  be¬ 
tween  the  cathode  and  the  anode,  with  the  anode  posi¬ 
tive  with  respect  to  the  cathode,  the  tube  being  suf¬ 
ficiently  exhausted  so  that  it  will  not  conduct  current 
during  the  said  charging  of  the  capacitor,  and  means 
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including  a  grid-controlled  discharge  tube  for  control¬ 
ling  the  grid  of  the  luminescent-discharge  tube  to  con¬ 
trol  the  emission  of  electrons  from  the  cathode. 

222.  In  combination,  a  luminescent  discharge  device 
having  a  control  electrode  and  a  plurality  of  principal 
electrodes  and  having  rectifier  characteristics,  an  oscil¬ 
latory  circuit  including  said  principal  electrodes,  means 
for  causing  a  surge  of  current  to  flow  through  said 
principal  electrodes,  and  means  including  a  grid-con¬ 
trolled  discharge  rectifier  tube  for  producing  an  initiat¬ 
ing  surge  of  current  between  said  control  electrode  and 
one  of  said  principal  electrodes. 

223.  In  combination,  a  luminescent-discharge  device 
having  a  starting  electrode,  a  condenser  connected  to 
said  device  arranged  to  be  charged  from  a  source  of 
electric  energy,  a  transformer  having  a  primary  wind¬ 
ing  and  a  secondary  winding  connected  with  the  start¬ 
ing  electrode,  a  grid-controlled  discharge  rectifier  tube 
having  a  grid,  a  second  condenser  arranged  to  be  charg¬ 
ed  from  a  source  of  electric  energy  in  series  with  the 
rectifier  tube  and  the  primary  of  the  transformer,  and 
means  connected  with  the  grid  of  said  rectifier  tube  for 
causing  said  second  condenser  to  discharge  through 
said  primary  winding,  thereby  causing  said  first  con¬ 
denser  to  discharge  through  said  discharge  device. — 

74.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  condens¬ 
er  is  periodically  discharged  through  a  gaseous  conduc¬ 
tor  lamp,  means  for  initiating  discharge  of  the  con¬ 
denser  at  selected  intervals  consisting  of  a  static  in¬ 
verter  for  producing  electrical  impulses  at  a  controlled 
rate,  said  inverter  comprising  a  gaseous  discharge  de¬ 
vice  connected  in  circuit  with  a  source  of  potential  and 
with  means  for  varying  the  impulse  rate  comprising 
a  variable  impedance,  and  means  for  conveying  such 
impulses  to  the  flash  producing  apparatus. 
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76.  Apparatus  of  the  type  defined  in  claim  74  in 
which  the  gaseous  discharge  device  is  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of  a  type 
in  which  the  maximum  potential  which  can  be  estab¬ 
lished  between  two  main  electrodes  without  appreciable 
current  flow  therebetween  may  be  controlled  by  con¬ 
trolling  the  potential  between  one  of  the  said  main 
electrodes  and  a  third  electrode. 

77.  Apparatus  of  the  type  defined  in  claim  74  in 
which  the  static  inverter  includes  a  second  condenser 
arranged  in  series  circuit  with  the  gaseous  discharge 
device  and  the  source  of  potential. 

78.  Apparatus  of  the  type  defined  in  claim  74  in 
which  the  static  inverter  includes  a  second  condenser 
shunted  across  the  gaseous  discharge  device. 

79.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of;  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  control¬ 
led  rate,  said  inverter  comprising  a  gaseous  discharge 
device  in  series  circuit  with  a  source  of  potential  and 
with  a  second  condenser,  and  means  for  varying  the 
impulse  rate  comprising  a  variable  impedance  shunted 
across  said  second  condenser,  and  means  for  convey¬ 
ing  such  impulses  to  the  flash  producing  apparatus. 

80.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous  con¬ 
ductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connected  in  circuit  with  a  source  of  po- 
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tential,  a  second  condenser  shunted  across  the  gaseous 
discharge  device,  and  means  for  varying  the  impulse 
rate  comprising  a  variable  impedance  connected  in  the 
charging  circuit  of  the  second  condenser,  and  means  for 
conveying  such  impluses  to  the  flash  producing  appara¬ 
tus. 

81.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  control¬ 
led  rate,  said  inverter  comprising  a  gaseous  discharge 
device  connecting  in  circuit  with  a  source  of  potential, 
a  second  condenser  shunted  across  the  gaseous  dis¬ 
charge  device,  and  means  for  varying  the  impulse  rate 
comprising  a  vacuum  tube  connected  in  the  charging 
circuit  of  the  second  condenser  together  with  means  for 
controlling  the  current  flowing  through  said  vacuum 
tube,  said  means  comprising  a  variable  impedance. 

REFERENCE  RELIED  ON : 

Slepian  2,327,971  Aug.  24,  1943  175-363 

Applicant’s  Disclosure 

Applicant’s  disclosure  is  concerned  with  a  lamp  and  a 
system  for  flashing  same.  The  general  substance  of  the 
disclosed  system,  as  shown  in  Figure  1,  comprises  a  mercury 
cathode  discharge  lamp  supplied  with  current  from  a  main 
discharge  condenser  26  charged  from  a  battery  102.  A 
thyratron  140  triggers  the  main  discharge  of  the  lamp 
through  a  transformer  30  the  secondary  of  which  impresses 
a  starting  potential  on  auxiliary  lamp  electrode  100.  An 
oscillation  generator  62  is  coupled  to  the  grid  circuit  of  the 
thyratron,  a  condense!  28  is  charged  from  the  battery 
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101,  and  this  condenser  discharges  through  the  thyratron 
from  plate  52  to  filament  48.  Variation  of  the  frequency  of 
oscillation  of  oscillator  62  will  vary  the  rate  of  firing  of 
the  thyratron  140  whereby  the  frequency  of  flashing  of 
lamp  2  is  similarly  varied. 

Rejection  of  the  Claims 

Claims  60,  222,  and  223  were  copied  from  a  patent  to 
Slepian  No.  2,327,971,  granted  Aug.  24,  1943,  on  an  applica¬ 
tion  filed  Dec.  13,  1923.  These  claims  correspond  to  claims 
47, 63,  and  64  of  the  Slepian  patent.  The  instant  application 
was  filed  Aug.  16, 1933  as  a  continuation-in-part  of  Ser.  No. 
610,045,  filed  May  9,  1932.  Claims  60,  222,  and  223  Were 
rejected  on  the  Slepian  patent.  The  Slepian  patent  con¬ 
stitutes  a  statutory  bar  to  the  allowance  of  such  claims 
since  they  have  been  patented  in  the  Slepian  patent.  This 
patent  can  only  be  overcome  as  a  reference  by  way  of  inter¬ 
ference,  and  a  prerequisite  to  the  setting  up  of  an  inter¬ 
ference  is  the  filing  of  an  acceptable  affidavit  and  showing 
of  facts,  by  applicant,  that  he  made  the  invention  claimed 
prior  to  the  filing  date  of  the  patent,  in  accordance  with  the 
requirements  of  Rule  94.  No  affidavit  under  Rule  94  has 
been  filed  by  applicant.  Neither  have  the  terms  of  j  the 
patent  claims  been  applied  to  applicant’s  disclosure  a^s  is 
also  required  by  Rule  94. 

Claim  222  was  further  rejected  as  not  supported  by  appli¬ 
cant’s  original  disclosure,  in  that  the  claimed  “oscillatory 
circuit  including  said  principal  electrodes,”  is  not  found  in 
the  original  disclosure.  Referring  to  the  bottom  of  page 
8,  the  original  specification  reads: 

i 

“The  condenser  discharge  through  the  mercury  vapor 
lamp  2  would  be  oscillatory  except  for  the  fact  that  the  tube 
2  is  a  rectifier  and  allows  current  to  flow  only  from  the 
anode  6  to  the  cathode  4.” 
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The  above  quoted  matter  is  a  clear  admission  that  any 
tendency  to  oscillate  is  prevented  because  of  the  rectifying 
characteristics  of  tube  2,  and  accordingly  claim  222  is  not 
properly  supported  by  the  original  disclosure. 

Claims  74,  and  76-81,  inclusive,  were  rejected  on  the 
ground  of  res  adjudicata.  These  claims  were  finally  re¬ 
jected  in  Office  action  of  Dec.  23,  1940,  on  the  ground  that 
they  were  not  readable  on  applicant’s  disclosure.  These 
claims  corresponded  to  counts  of  an  interference,  No.  74,402 
which  was  dissolved  as  to  certain  counts  including  the 
above  mentioned  counts,  on  the  ground  that  the  counts  were 
not  readable  on  applicant’s  disclosure.  Claims  74,  and  76-81, 
inclusive,  require  a  “static  inverter.”  Such  static  inverter 
was  not  disclosed.  The  final  rejection  of  Dec.  23,  1940  was 
sustained  by  the  Board  of  Appeals  in  its  decision  of  Aug.  1, 

1941.  This  decision  was  followed  by  three  successive  re¬ 
fusals  of  the  Board  of  Appeals  to  reconsider  its  action,  as 
of  Sept.  16,  1941,  Dec.  3,  1941,  and  Dec.  17,  1941.  Such 
successive  affirmals  of  its  original  decision,  by  the  Board 
was  followed  by  a  petition  to  the  Commissioner  that  the 
Board  of  Appeals  and  Primary  Examiner  authorized  to 
reconsider  their  holdings.  These  holdings  were  reviewed 
and  no  error  was  found.  The  petition  was  denied  Jan.  22, 

1942. 

All  of  the  claims  in  this  case  except  the  copied  Knowles 
and  Slepian  patent  claims  were  rejected  on  the  ground  of 
multiplicity. 

This  case  as  originally  filed  contained  sixteen  claims.  In 
subsequent  prosecution  thirty-two  additional  claims  were 
considered  by  the  Office,  and  a  rejection  on  the  ground  of 
multiplicity  was  made  in  Office  action  of  June  6,  1935.  To 
date  a  total  of  two  hundred  and  twenty -three  claims  have 
been  filed  and  considered  in  this  application.  Following  the 
termination  of  an  interference  No.  78,401,  involving  this 
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application,  a  complete  action  on  the  claims  standing  in  the 
case  was  made,  with  an  allowance  indicated  of  over  fifty 
claims.  At  that  time  the  applicant  had  presented  for  con¬ 
sideration  a  total  of  one  hundred  and  fifty-one  claims.  Fol¬ 
lowing  this  action  by  the  Examiner  the  applicant  by  a  suc¬ 
cession  of  amendments  added  claims  152  to  233,  inclusive, 
to  further  burden  the  record.  While  it  is  true  that  some 
claims  were  canceled,  the  total  number  of  claims  was  very 
materially  increased  since  the  added  volume  of  claims 
greatly  exceeded  the  cancelations.  The  Examiner  has  held 
and  repeated  his  holding  that  this  large  number  of  claims 
is  wholly  unwarranted  and  so  burdens  the  record  as  to 
cause  confusion  to  all  concerned  with  its  examination.  The 
claims  which  were  indicated  as  allowable  at  the  time  of  the 
action  of  Mar.  24,  1943  (over  fifty  in  number)  were  ample 
to  cover  all  patentable  subject  matter  in  this  disclosure. 

In  replying  to  the  office  action  of  Feb.  26,  1944,  appli¬ 
cant’s  amendment  of  Mar.  20,  1944,  in  page  2  applicant 
admits  that  “he  knows  of  claims  in  this  case  that  are 
duplicates  of  claims  in  another  case  but  these  he  declines 
to  cancel  until  those  claims  have  been  allowed  in  the  other 
case.”  He  makes  similar  admissions  in  his  amendment  of 
Feb.  22, 1944  at  page  13.  The  Examiner  is  unable  to  decide 
for  applicant  which  application  the  particular  claims  (un¬ 
identified)  belong  more  properly  in  one  rather  than  an¬ 
other  of  the  series  of  application  now  being  prosecuted  by 
applicant.  Such  election  is  a  burden  to  be  borne  by  ap¬ 
plicant  as  he  alone  should  know  after  nearly  eleven  years 
of  prosecution  of  this  application  whether  certain  claims 
are  to  be  retained  permanently  in  this  application,  i  This 
is  a  question  that  must  be  decided  by  the  applicant  and 
not  by  the  Examiner. 

The  Examiner  believes  that  the  rejection  on  the  ground 
of  multiplicity  is  well  taken. 
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It  is  believed  that  the  claims  in  this  application  should 
be  restricted  to  the  claims  allowed  in  the  Office  action  of 
Mar.  24,  1943  and  claim  155  which  is  a  claim  corresponding 
to  claim  19  of  Knowles  et  al.  patent  2,310,092  now  forming 
count  of  interference  No.  81,404  subject  to  the  outcome  of 
said  interference. 

i 

The  requirement  for  cancelation  on  the  ground  of  new 
matter  of  all  of  the  subject  matter  added  by  the  amend¬ 
ments  of  Sept.  23,  1943  and  Jan.  7,  1944  is  believed  to  be 
proper.  Such  subject  matter  consists  of  the  following 
amendments:  The  proposed  Figs.  10,  11  and  12  have  not 
been  entered.  This  added  subject  matter  involves  new  mat¬ 
ter  in  this  application,  and  such  matter  has  been  ruled  upon 
and  held  not  supported  by  the  original  disclosure.  The 
decision  on  Motion  of  Nov.  23,  1938,  and  the  Board  of  Ap¬ 
peals  decision  of  July  18,  1939,  in  interference  No.  74,402, 
held  such  matter  to  be  lacking  in  applicant’s  original  dis¬ 
closure.  The  matter  inserted  by  amendment  of  Sept.  23, 
1943  describing  Fig.  9  was  also  held  to  be  new  matter  in 
view  of  the  same  Board  Decision. 

In  view  of  the  above  facts  the  Examiner  believes  the  final 
rejection  to  be  properly  made. 


OTTO  W.  STRACHAN, 
Examiner,  Division  54. 
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Paper  No.  64 

UNITED  STATES  PATENT  OFFICE 
Richmond,  Virginia 

Appeal 
to 

Board  of  Appeals. 


SUPPLEMENTAL  EXAMINER’S  STATEMENT, 

JUNE  28,  1944. 

i 

It  is  noted  that  in  the  petition  filed  by  applicant  on  March 
20,  1944  (paper  No.  59)  at  page  2,  paragraph  5,  that  he 
states  that  his  claim  39  is  the  same  as  claim  43  of  the  Slepian 
patent.  Furthermore,  in  his  proposed  amendment  of  May 
25,  1944  (paper  No.  60)  page  3  in  the  second  paragraph  of 
his  remarks,  he  reaffirms  this  statement  and  also  admits 
that  claim  94  is  the  same  as  claim  49  of  Slepian ’s  patent. 
There  may  be  others  likewise  unacknowledged  (See  Rule 
94)  as  required  by  the  Rules. 

The  Examiner  is  unable  to  check  the  two  hundred  odd 
claims  that  have  appeared  in  this  case  against  the  eighty- 
two  claims  of  Slepian ’s  patent  nor  do  the  Rules  so  burden 
the  Examiner. 

i 

In  accordance  with  the  above  disclosures  belatedly  made 
by  applicant : 

Claims  39  and  94  corresponding  to  Slepian  patent  claims 
43  and  49  are  to  be  included  in  the  same  group  as  claims;  60, 
222,  and  223  and  are  rejected  as  barred  by  Slepian  patent 
for  the  reasons  stated  in  the  Examiner’s  Statement  of  May 
22, 1944  (paper  No.  61)  page  4,  lines  13  to  24. 

OTTO  W.  STRACHAN, 
Examiner ,  Division  54. 
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Paper  No.  66 

UNITED  STATES  PATENT  OFFICE 
Richmond,  Virginia 


In  re  Application 
of 

Harold  Eugene  Edgerton. 
Ser.  No.  6S5,501. 

Filed :  Aug.  16, 1933. 

For:  Stroboscopes. 


Appeal 

to 

Board  of  Appeals. 


SUPPLEMENTAL  EXAMINER’S  STATEMENT, 

AUGUST  29,  1944. 

A  proposed  amendment  filed  May  25,  1944  containing 
claims  224  to  228  lias  been  entered  by  authorization  of  the 
Commissioner  of  Patents. 

These  claims  are  as  follows : 

224.  Apparatus  of  the  character  described  having, 
in  combination,  an  impedance,  a  capacitor,  means  con¬ 
necting  the  impedance  and  the  capacitor  with  a  source 
of  energy  to  charge  the  capacitor  from  the  source 
through  the  impedance,  a  luminescent-discharge  device 
provided  with  a  control  grid,  the  device  having  a 
cathode  adapted  to  emit  electrons  under  the  control 
of  the  grid,  and  means  comprising  a  vacuum  tube  con¬ 
trolling  the  operation  of  the  grid  for  controlling  the 
discharge  of  the  condenser  through  the  device. 

225.  Apparatus  of  the  character  described  having, 
in  combination,  a  capacitor,  means  for  connecting  the 
capacitor  with  a  source  of  energy  to  charge  the  capaci¬ 
tor  from  the  source,  a  luminescent-discharge  device, 
a  discharge  circuit  connecting  the  capacitor  and  the 
device,  and  means  including  an  electric-discharge  de¬ 
vice  for  causing  a  surge  of  current  to  flow  in  the  dis¬ 
charge  circuit. 
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226.  Apparatus  of  the  character  described  having, 
in  combination,  a  luminescent-discharge  device,  a  con¬ 
denser  connected  with  said  device  and  adapted  to  be 
charged  from  a  source  of  electric  energy,  a  tube  hav¬ 
ing  a  control  circuit  and  an  output  circuit,  and  means 
connected  with  the  control  circuit  and  operating 
through  the  output  circuit  for  rendering  the  tube  ef¬ 
fective  to  cause  the  condenser  to  discharge  through  the 
discharge  device. 

227.  Apparatus  of  the  character  described  having, 
in  combination,  a  mercury  tube  having  a  mercury-pool 
cathode,  a  condenser  connected  with  the  tube  and 
adapted  to  be  charged  from  a  source  of  electric  energy, 
a  tube  having  a  control  circuit  and  an  output  circuit, 
and  means  connected  with  the  control  circuit  for  ren¬ 
dering  the  second-named  tube  effective  to  subject  the 
cathode  to  the  potential  of  the  output  circuit  to  cause 
the  condenser  to  discharge  through  the  mercury  tube. 

228.  An  inverter  comprising  a  condenser,  a  source 
of  potential  for  charging  the  condenser,  means  con¬ 
nected  in  series  circuit  with  the  energy  source  and  with 
the  condenser  for  charging  the  condenser  comprising 
an  electric  check  valve  and  an  inductance,  means  for 
discharging  the  condenser  comprising  a  gaseous-dis¬ 
charge  device  having  at  least  three  electrodes  and  of 
the  type  in  which  the  maximum  potential  which  can  be 
established  between  two  main  electrodes  without  ap¬ 
preciable  current  flow  therebetween  may  be  controlled 
by  controlling  the  potential  between  one  of  said  main 
electrodes  and  a  third  electrode,  said  condenser-dis¬ 
charge  means  also  including  means  for  impressing  be¬ 
tween  the  third  electrode  and  one  of  the  main  electrodes 
of  said  gaseous-conductor  device  the  voltage  impulse 
which  occurs  at  the  instant  current  ceases  to  flow 
through  said  electric  check  valve. 
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REFERENCE  RELIED  ON: 

Hot  Cathode  Thyratrons  by  Albert  H.  Hull,  G.  E.  Review, 
Vol.  32,  No.  7,  July  1929,  pp.  390-399.  Copy  in  Div.  54. 
(Class  250-27.5-6.6) 

Claims  224  to  228,  inclusive,  correspond  identically  with 
claims  41,  42,  44,  45  and  54  of  the  patent  of  Slepian  of 
record  in  the  Examiner’s  Statement.  Applicant  further 
states  that  these  claims  constituted  proposed  counts  E,  F, 
I,  J  and  LL  of  a  motion  to  amend  filed  by  Westinghouse 
Company  in  Interference  No.  78,041  Edgerton  v.  Smede. 
The  interference  record  shows  this  was  not  a  motion  to 
amend  but  was  a  motion  to  declare  a  new  interference.  The 
record  further  shows  these  claims  originated  in  the  Ed¬ 
gerton  application.  In  bringing  the  motion  the  assignee 
of  Smede  presented  a  multitude  of  proposed  counts  and 
was  required  to  select  a  lesser  number  before  the  Examiner 
of  Interferences  would  set  the  motion  for  hearing.  In  the 
above  group  of  claims  proposed  counts  F  and  I  correspond¬ 
ing  to  above  claims  225  and  226  were  set  for  hearing.  The 
motion  was  denied  on  the  ground  Slepian  had  no  right  to 
make  these  claims  which  were  directed  in  Edgerton  to  a 
stroboscope  system  wherein  the  “luminescent-discharge 
device”  element  of  the  claims  was  a  source  of  light  and 
was  so  interpreted  by  the  Examiner.  Since  Slepian  dis¬ 
closed  a  rectification  system  there  was  no  disclosure  of 
stroboscopic  use  of  his  system  nor  of  any  use  of  his  rectifier 
as  a  light  source  or  lamp. 

On  return  of  the  Slepian  application  to  the  Examiner  of 
Division  54  it  was  given  ex  parte  prosecution  through  an 
appeal  on  another  proposed  interference  considered  en¬ 
tirely  ex  parte.  The  Examiner  was  affirmed  on  this  appeal. 
This  proceeding  did  not  involve  the  present  Edgerton  ap¬ 
plication  but  a  different  Edgerton  application  Serial  No. 
33,733. 


507 


On  return  to  the  Examiner  the  application  of  Slepian 
was  transferred  back  to  Division  48  from  which  it  had  been 
transferred  for  consideration  of  the  above  matters. 

After  further  ex  parte  prosecution  in  the  latter  Division 
it  was  finally  issued  and  became  patent  No.  2,327,971  grant¬ 
ed  August  24,  1943,  and  the  patent  as  issued  included  the 
claims  above  noted. 

The  record  in  this  Edgerton  application  shows  that  by 
amendment  of  September  23,  1943,  one  month  after  the 
grant  of  Slepian ’s  patent  (August  24,  1943),  claims  37,  38 
and  43  which  corresponded  to  claims  41,  42  and  45  of  the 
Slepian  patent  were  canceled.  Claim  42  corresponding  to 
claim  44  of  Slepian  was  materially  amended,  and  claim  100 
which  corresponded  to  claim  54  of  Slepian,  was  materially 
amended  to  avoid  a  rejection  on  a  publication  to  Hull  dated 
in  1929  which  date  was  effective  against  Edgerton  but  not 
against  Slepian  who  filed  in  1923. 

The  party  Edgerton  has  by  the  amendment  of  May  25, 
1944  reasserted  his  rights  to  these  claims  by  presenting 
the  identical  claims  41,  42,  44,  45  and  54  of  the  Slepian  pat¬ 
ent  which  are  as  he  correctly  states  the  same  as  proposed 
counts  E,  F,  I,  J  and  LL  of  the  Westinghouse  Motions  to 
declare  new  interferences  in  the  Edgerton  v.  Smede  Inter¬ 
ference  No.  78,041.  With  the  amendment  the  party  Ed¬ 
gerton  requests  an  interference  with  the  Slepian  patent. 

i 

The  provisions  of  Rule  94  specifically  require  an  appli¬ 
cant  when  copying  claims  of  a  patentee  for  interference 
purpose  to  file  “an  affidavit  that  he  made  the  inventibn  in 
controversy,  in  this  country,  before  the  filing  date  of  the 
patentee”,  etc.  The  previous  circumstances  in  this  record 
as  recited  above  do  not  to  the  Examiner’s  knowledge  nul¬ 
lify  the  provisions  of  Rule  94. 
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The  Examiner  has  no  recourse  in  the  matter  other  than 
to  reject  claims  224  to  228,  inclusive,  as  unpatentable  over 
Slepian’s  disclosure.  These  claims  are  in  the  patent  where 
they  were  allowed  e.r  parte  and  presumably  are  supported 
by  the  disclosure. 

The  situation  presented  here  is  in  some  ways  unusual 
and  for  this  reason  the  Examiner  feels  he  is  justified  in 
discussing  these  claims  in  regard  to  the  two  disclosures. 

It  should  be  noted  that  each  of  claims  224  to  226  contains 
in  the  introductory  clause  a  reference  to  the  specification, 
i.  e.,  “Apparatus  of  the  character  described  having,  in  com¬ 
bination,”.  In  Slepian,  as  it  is  believed  the  party  Edger- 
ton  will  concede  without  argument,  this  is  a  rectification 
apparatus  or  system.  This  introductory  language  is  a 
recognized  preamble  commonly  used  in  claims  and  reads 
on  the  specification  of  Slepian. 

The  term  “luminescent-discharge  device”  used  in  these 
claims  refers  to  the  mercury  arc  rectifier  of  Slepian  and 
the  mercury  arc  lamp  of  Edgerton.  This  term  was  the 
source  of  argument  in  the  proposed  interferences  and  the 
question  of  right  to  make  for  interference  purposes  re¬ 
quired  that  the  language  of  the  counts  be  given  the  same 
meaning  as  applied  to  the  two  disclosures.  Since  this  was 
not  found  to  be  possible  the  motions  were  denied.  There 
was  no  holding  that  the  discharge  of  a  mercury  arc  recti¬ 
fier  was  not  luminescent,  on  the  contrary  it  is  well  known 
to  the  experts  that  it  is  luminescent.  Slepian’s  disclosure 
was  silent  on  the  provision  of  either  a  window  in  the  hous¬ 
ing  or  of  a  transpai-ent  housing  for  the  rectifier  so  that 
the  discharge  could  be  observed.  As  applied  to  Slepian, 
the  introductory  phrase,  “In  apparatus  of  the  character 
described”  requires  no  observation  of  the  luminescent  dis¬ 
charge.  At  the  hearing  on  motions  the  Examiner  held  that 
it  did  require  observation  when  applied  to  both  Slepian’s 
and  Edgerton ’s  disclosures  since  the  claims  originated  in 
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Edgerton  where  “apparatus  of  the  character  described” 
is  a  stroboscope  system. 

Claims  227  and  228  correspond  to  proposed  counts  J  and 
LL  which  were  not  set  for  hearing. 

Claims  227  and  228  contain  no  limitations  to  stroboscopes 
or  luminescent  discharge  devices  and  hence  contain  none 
of  these  argumentative  elements  considered  in  the  motions 
to  declare  new  interferences.  The  words  “mercury  tube” 
in  claim  227  are  as  apt  a  description  of  the  mercury  arc 
rectifier  of  Slepian  as  of  the  mercury  arc  lamp  of  Edger¬ 
ton.  The  term  “tube”  has  no  particular  significance  as  to 
shape  or  envelope  character.  Tubes  in  the  art  are  of  nearly 
every  conceivable  shape.  The  term  “tube”  has  long  since 
lost  its  original  shape  definition.  They  are  frequently  called 
“valves”  meaning  the  same  thing. 

Claim  100  which  had  corresponded  to  the  non-e|lected 
count  LL  was  rejected  ex  parte  to  Edgerton  on  the  Hull 
publication,  dated  in  1929,  and  was  amended  September  23, 
1943  to  avoid  this  reference. 

j 

Claim  228  is  the  same  as  claim  100  prior  to  its  amend¬ 
ment. 

Claim  228  is  accordingly  held  to  be  unpatentable  to  Ed¬ 
gerton  over  the  Hull  publication  and  is  also  rejected  as 
unpatentable  over  Slepian.  i 

In  paper  No.  27,  former  claim  100  was  rejected  as  being 
directly  readable  on  the  Hull  publication,  Figure  44,  page 
399.  This  rejection  is  reasserted  and  stands  against  pres¬ 
ent  claim  228. 

In  summation  claims  224  to  228,  inclusive,  are  rejected  as 
being  unpatentable  over  Slepian. 

I 

Claim  228  is  under  the  additional  rejection  as  being  un¬ 
patentable  to  Edgerton  over  the  publication  of  Hull. 
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The  applicant  Edgerton  lias  stated  in  his  remarks  that 
he  anticipates  the  Examiner’s  refusal  to  declare  an  inter¬ 
ference  and  therefore  to  save  time  filed  his  appeal  along 
with  this  amendment. 

OTTO  W.  STRACHAN, 
Examiner ,  Div.  54. 


Paper  No.  71 

DECISION  OF  THE  BOARD  OF  APPEALS,  JANUARY 

1,  1945. 

Mailed  Jan  1  1945 

IN  THE  UNITED  STATES  PATENT  OFFICE 


BEFORE  THE  BOARD  OF  APPEALS. 


Ex  parte  Harold  Eugene  Edgerton 


Application  for  Patent  filed  August  16,  1933,  Serial  No. 
685,501.  Electric  System. 


Mr.  David  Rines  for  appellant. 


This  is  an  appeal  from  the  decision  of  the  examiner  final¬ 
ly  rejecting  all  of  the  128  claims  now  in  this  case  on  the 
ground  of  multiplicity.  It  is  not  deemed  necessary  to  give 
the  numbers  of  the  claims  now  in  this  case  since  they  can 
be  found  on  page  37  of  the  brief.  Since  the  final  rejection 
appellant  has  filed  a  proposed  amendment  cancelling  14 
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of  these  claims  leaving  114  for  consideration.  It  appears 
to  us  that  this  number  of  claims  is  too  large  in  view  of  the 
subject  matter  in  issue,  but  it  is  appreciated  that  by  rea¬ 
son  of  the  interference  in  which  this  application  was  in¬ 
volved  that  it  may  be  difficult  to  properly  protect  the  novel 
subject  matter  presented  here,  therefore,  a  large  number 
of  claims  may  be  necessary.  We  will  affirm  the  rejection 
on  the  ground  of  multiplicity,  but  with  the  provision  that 
appellant  may  ask  for  a  review  of  this  holding  if  necessary 
when  the  case  is  otherwise  ready  for  issue. 

In  addition  to  the  rejection  on  the  ground  of  multipli¬ 
city,  claims  74  and  76  to  81  stand  rejected  on  the  ground 
of  res  ad  judicata,  while  claims  39,  60,  94  and  222  to  228 
stand  rejected  on  the  patent  to  Slepian  2,327,971  dated 
August  24,  1943. 

This  application  was  at  one  time  involved  in  interference 
No.  74,402  with  the  patent  to  Miller  2,043,484  on  claims  74 
and  76  to  81.  On  the  motion  brought  by  the  party  Miller 
this  interference  was  dissolved  as  to  counts  corresponding 
to  these  claims  and  this  decision  of  the  examiner  was  af¬ 
firmed  by  this  Board.  In  course  of  time  Ex  parte  prosecu¬ 
tion  of  these  claims  was  then  resumed  in  this  case,  and  they 
were  finally  rejected  for  the  same  reasons  relied  on  in  the 
decision  on  the  motion  to  dissolve,  that  is,  that  appellant 
had  no  support  for  these  claims  in  his  original  application. 
While  we  are  of  the  opinion  that  this  is  not  the  place  to 
review  our  decision  of  August  1,  1941  holding  that  appel¬ 
lant  had  no  right  to  make  these  claims  in  this  case ;  still  it 
may  be  said  that  from  our  study  of  the  case  such  decision 
was  based  mainly  on  the  fact  that  appellant  did  not  have  a 
“static  inverter”  in  this  application  as  originally  filed. 
It  was  held  that  there  was  no  illustration  of  this  feature 
in  the  drawings  and  the  description  was  not  sufficiently 
specific  for  the  purpose  in  hand.  Appellant  offered  an 
amendment  including  proposed  Figures  10,  11  and  12  and 
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a  description  of  the  same.  This  was  refused  as  including 
new  matter.  Numerous  requests  for  reconsideration  of 
our  decision  were  made,  but  all  such  requests  were  denied. 
On  December  30,  1939  appellant  filed  a  Continuation-in- 
Part  of  application  Serial  No.  311,724  in  which  was  in¬ 
corporated  the  matter  found  wanting  in  this  case.  This 
latter  application  is  also  before  us  and  a  decision  of  even 
date  will  be  rendered  therein. 

When  appellant  was  confronted  with  the  fact  that  his 
right  to  this  group  of  claims  in  Interference  74,402  was 
to  be  opposed  there  were  two  courses  open  to  him ;  one  was 
to  promptly  file  the  new  application  311,724  and  move  to 
substitute  it  for  the  present  case  in  said  interference  or 
to  have  tried  to  get  these  claims  allowed  in  this  case  by 
Ex  parte  prosecution.  Appellant  apparently  elected  the 
second  course  since  his  application  Serial  No.  311,724  was 
not  filed  until  nearly  six  months  after  said  motion  was 
brought.  In  adopting  the  second  course  noted  above,  appel¬ 
lant  did  not  go  far  enough.  After  this  Board  had  rendered 
its  Ex  parte  decision  of  August  1,  1941  to  the  effect  that 
appellant  did  not  have  a  basis  for  this  group  of  claims  in 
this  case  he  should  have  appealed  to  the  Court  of  Custom 
and  Patent  Appeals.  Appellant  contends  that  this  would 
have  been  “piece  meal  prosecution”,  but  such  appeals  are 
customary  in  situations  like  this.  Accelerated  prosecution 
of  claims  copied  from  a  patent  is  authorized  by  Ex  parte 
Webber  and  Woodford  1919  C.  D.  95.  Mention  is  made 
in  this  decision  of  the  necessity  of  setting  a  time  for  ap¬ 
peal  from  the  Board’s  decision  but  that  meant  an  appeal  to 
the  Commissioner.  Under  the  present  law  there  is  no 
such  appeal.  Time  for  appeal  to  the  Court  is  specifically 
provided  by  the  Rules  of  Practice  and  hence  the  setting 
of  time  for  appeal  to  the  Court  from  this  Board’s  decision 
is  not  necessarv. 
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Since  appellant  took  no  appeal  to  the  Court  from  our 
Ex  parte  decision  of  August  1,  1941,  our  decision  became 
final  as  to  this  group  of  claims  and  the  subject  matter  is 
now  res  adjudicaia,. 

The  items  of  error  alleged  in  the  Board’s  decision  relate 
to  the  interpretation  to  be  given  the  description  in  this 
case  and  in  support  of  appellant’s  contention  he  lias  filed 
certain  affidavits  and  excerpts  of  testimony  given  in  the 
suit  entitled  “Cities  'Service  Oil  Company  vs.  Edgerton 
56  F.  Supp.  294”  as  to  the  meaning  to  be  given  terms  used 
in  said  description.  This  cannot  be  regarded  as  new  evi¬ 
dence  and  is  deemed  insufficient  to  warrant  us  in  disturbing 
our  former  decision  after  a  lapse  of  over  three  years,  j  The 
rejection  of  claims  74  and  76  to  81  on  the  ground  that  the 
subject  matter  is  now  res  adjudicata  must,  therefore,  be 
affirmed. 

| 

It  must  be  apparent  to  everyone  that  interference  pro¬ 
ceedings  should  be  brought  to  a  conclusion  as  quickly  as 
possible,  especially  when  a  patent  is  involved  for  there 
time  is  running  against  the  life  of  the  patent.  It  is  clear 
that  if  these  claims  should  be  allowed  here,  interference 
proceedings  with  the  Miller  patent  would  have  to  be  re¬ 
newed. 

The  only  justification  for  such  a  course  would  be  the 
discovery  of  new  evidence  or  fraud.  There  is  no  allega¬ 
tion  of  fraud  here  and  the  only  additional  evidential  matter 
added  is  generally  a  matter  of  opinion  as  to  what  the 
terms  ‘  ‘  static  converter’  ’  imply.  Under  such  circumstances 
we  must  refuse  to  express  any  opinion  on  the  merits  of 
this  point. 

Claims  39,  60,  94  and  222  to  228  have  a  different  history 
from  that  of  the  group  just  discussed.  Appellant  has  can¬ 
celled  claims  227  and  228  and  the  appeal  as  to  these  two 
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claims  will  be  dismissed.  Claims  39,  60,  94,  222,  223,  224, 
225  and  226  are  duplicates  of  claims  43,  49,  63,  64,  41,  42 
and  44  respectively  of  the  Slepian  patent  No.  2,327,971  is¬ 
sued  August  2,  1943  on  an  application  filed  December  3, 
1923.  The  record  shows  that  the  present  application  be¬ 
came  involved  in  an  interference  No.  78,041  with  an  ap¬ 
plication  by  Smede  assigned  to  the  Westinghouse  Electric 
&  Manufacturing  Co.  which  also  owned  the  Slepian  ap¬ 
plication  which  later  matured  into  the  patent  mentioned 
above.  During  the  motion  period  in  Interference  No.  78,041 
a  motion  was  brought  by  the  common  assignee  of  Smede 
and  Slepian  to  declare  an  additional  interference  between 
the  Slepian  application  and  this  case  on  a  vast  number  of 
counts  and,  as  is  usual  in  such  cases,  an  amendment  was 
offered  in  the  Slepian  application  embodying  claims  cor¬ 
responding  to  said  counts.  This  occurred  on  July  23,  1940 
and  included  in  this  amendment  to  the  application  were 
claims  122,  123,  125,  126,  150,  124  and  145  corresponding 
to  the  proposed  counts  E,  F,  I,  J,  LL,  G  and  GG  on  said 
motion,  and  counts  G  and  GG  are  the  same  as  claims  43  and 
49  of  the  Slepian  patent  and  which  appear  here  as  claims 
39  and  94.  In  fact  Slepian  copied  these  two  claims  from 
this  case. 

The  Examiner  of  Interferences  refused  to  set  this  mo¬ 
tion  for  hearing  by  reason  of  undue  multiplicity  of  counts. 
The  motion  was  then  modified  by  dropping  a  number  of 
proposed  counts  including  counts  E  and  G.  These  are 
claims  41  and  43  of  the  Slepian-  patent,  and  appear  here 
as  claims  224  and  39.  However,  Slepian  did  not  cancel 
such  claims  in  his  amendment  to  the  application.  The 
motion  which  the  examiner  heard  included  counts  F,  I  and 
GG.  In  his  decision  of  August  21,  1941  on  this  motion  it 
was  held  that  counts  F  and  I  did  not  read  on  the  Slepian 
disclosure.  Count  GG  was  deemed  to  be  readable  on  Sle- 
pian’s  disclosure  but  was  held  unpatentable  over  certain 
prior  art. 


The  Slepian  patent  file  record  is  quite  voluminous  but 
after  diligent  search  we  have  been  unable  to  find  out  why 
these  claims,  which  were  held  to  be  unpatentable  to  Slepian, 
were  finally  allowed  in  said  application.  There  is  no  expla¬ 
nation  why  the  former  decision  was  ignored  and  it  must 
be  assumed  that  the  allowance  was  through  inadvertence. 
However,  these  claims  stand  in  the  patent  and  while  the 
declaration  of  an  interference  does  not  come  within  the 
jurisdiction  of  this  Board,  it  is  not  seen  how  this  group 
of  claims  can  be  allowed  in  the  present  application  until 
appellant  has  overcome  the  Slepian  patent  in  interference 
proceedings.  It  is  our  opinion  that  appellant  is  not  estop¬ 
ped  by  the  abortive  attempt  by  Slepian  to  declare  such  in¬ 
terference  by  way  of  motion  under  Rule  109  in  Interference 
No.  78,041,  notwithstanding  appellant’s  argument  to  the 
contrary. 

Appellant  has  not  included  his  claims  39  and  94  iiii  this 
appeal  although  these  claims  are  duplicates  of  claims  43 
and  49  of  the  Slepian  patent.  On  page  29  of  appellant’s 
brief,  it  is  stated: 

4 ‘The  appellant  declines  to  accept  the  rejection  of 
these  two  claims  39  and  94,  and  he  declines  to  submit 
to  the  jurisdiction  of  this  Board  with  respect  thereto”. 

Appellant’s  attitude  is  not  understood.  Apparently  the 
only  way  these  claims  can  be  allowed  in  this  case  is  through 
interference  proceedings  with  the  Slepian  patent.  In  an 
interference  between  a  patent  and  a  pending  application  all 
the  claims  of  the  patent  on  which  priority  is  to  be  contested 
must  be  copied  in  the  application.  See  Manual  of  Office 
Procedure  by  Wolcott,  8th  Edition,  page  146.  However, 
since  these  claims  were  not  included  in  the  appeal  we  shall 
not  consider  them  further. 

Claim  222  is  additionally  rejected  on  the  ground  that 
is  is  misdescriptive  of  appellant’s  disclosure.  This  claim 
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calls  for  “an  oscillatory  circuit  including  said  principal 
electrodes  ’  Admittedly  there  can  be  no  oscillation  because 
such  action  is  prevented  by  the  rectifying  characteristics 
of  tube  2.  This  ground  of  rejection  is  deemed  to  be  sound. 

The  rejection-  of  claims  74  and  76  to  81  on  the  ground  of 
res  adjiulicata  is  affirmed. 

The  rejection  of  claims  60  and  222  to  226  on  the  Slepian 
patent  is  affirmed. 

The  appeal  as  to  claims  227  and  228  is  dismissed. 

As  stated  above,  claims  39  and  94  were  not  included  in 
the  appeal  and,  therefore,  are  not  before  us  for  any  con¬ 
sideration  other  than  that  expressed  above. 

BOARD  OF  APPEALS, 

C.  H.  SHAFFER, 
Examiner-in-Chief, 

F.  J.  PORTER, 
Examiner-in-Chief, 

E.  F.  KLINGE, 

Examiner -in-C  hicf . 

Mr.  David  Rines,  .  * 

1  Federal  St., 

Boston,  Mass. 

Jan.  1,  1945. 


517 

Paper  No.  73 

DECISION  OF  THE  BOARD  OF  APPEALS  ON 
REQUEST  FOR  RECONSIDERATION, 
FEBRUARY  15, 1945. 

February  15,  1945. 

IN  THE  UNITED  STATES  PATENT  OFFICE 

BEFORE  THE  BOARD  OF  APPEALS 

Ex  parte  Harold  Eugene  Edgerton 

Application  for  Patent  filed  August  16,  1933,  Serial  No. 
685,501.  Electric  System. 

Mr.  David  Rines  for  appellant. 


ON  REQUEST  FOR  RECONSIDERATION 

i 

Appellant  has  requested  reconsideration  of  our  decision 
of  January  1,  1945  on  the  distinct  points  and  they  are  as 
follows : 


First,  the  right  of  the  appellant  to  amend  his  specifica¬ 
tion  and  drawings  within  the  original  disclosures ; 

Second,  whether  the  appellant  is  entitled  to  claims  74  and 
76  to  81,  formerly  involved  in  Interference  74,402,  with  the 
Miller  patent  2,043,484;  and  j 

Thirdly,  whether  the  appellant  is  entitled  to  claims  39, 
60,  94  and  222  to  226,  now  appearing  in  the  Slepian  patent 
as  claims  43,  47,  49,  63, 64,  41,  42  and  44. 


With  respect  to  appellant’s  right  to  amend  his  description 
and  to  add  Figs.  10,  11  and  12,  this  appears  to  have  been 
fully  answered  by  the  examiner  in  his  letter  of  January  25, . 
1944,  paper  #52,  which  was  in  response  to  the  amendments 
filed  Sept.  23,  1943,  and  January  7,  1944,  presenting  such 
matter.  The  pertinent  part  of  said  letter  reads  as  follows : 

“The  proposed  Figures  10,  11  and  12  have  not  been 
entered.  This  added  subject  matter  involves  new 
matter  to  this  application,  and  such  matter  has  been 
ruled  on  and  held  not  supported  by  the  original  dis¬ 
closure.  For  example,  the  charging  circuit  in  appli¬ 
cant’s  system  is  not  oscillatory,  the  system  disclosed 
do  not  include  a  self-excited  relaxation  oscillator,  or 
a  self-excited  static  inverter.  The  Decision  on  Motions 
of  November  23,  1938,  and  the  Board  of  Appeals  Deci¬ 
sion  of  July  18,  1939,  in  Interference  #74,402,  held 
such  matter  to  be  lacking  in  applicant’s  original  dis¬ 
closure.  ’  ’ 

Appellant  is  presenting  here  exactly  the  same  matter  in  a 
different  form  as  was  fully  disposed  of  in  our  decision  on 
motion  to  dissolve  in  Interference  No.  74,402  and  later  on 
Ex  parte  appeal  in  this  case.  Each  of  these  decisions  was 
based  on  the  fact  that  appellant  did  not  have  a  disclosure 
of  the  claimed  subject  matter  in  his  original  detailed  de¬ 
scription. 

In  our  decision  of  January  1,  1945  it  was  held  that  the 
subject  matter  of  claims  74  and  76  to  81  is  now  res  ad  ju¬ 
dicata  and  this  holding  will  not  be  disturbed  here.  Ob¬ 
viously  if  this  new  matter  should  be  admitted  then  we 
would  have  to  vacate  our  former  decisions  as  to  these 
claims.  Such  action  is  clearly  not  warranted.  The  exam¬ 
iner’s  decision  as  to  new  matter  must  be  upheld. 

The  second  point  raised  by  this  petition  is  deemed  to  be 
fully  answered  above.  We  are  still  of  the  opinion  that  the 
doctrine  of  res  adjudicata  applies  here. 
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Tlie  assumptions  made  by  council  for  appellant  at  the 
top  of  page  6  of  this  petition  are  clearly  not  warranted  by 
our  decision  of  January  1,  1945.  We  there  declined  to  re¬ 
view  our  former  decisions  for  the  reason  that  by  lapse 
of  time  the  subject  matter  had  become  res  ad  judicata. 

The  third  item  of  alleged  error  in  our  former  decision 
appears  to  have  some  merit.  Under  this  heading  are  in¬ 
cluded  claims  39,  60,  94  and  222  to  226.  These  claims  ap¬ 
pear  in  the  Slepian  patent.  In  Interference  No.  78,041 
Slepian ’s  assignee  moved  to  declare  an  interference  between 
the  Slepian  application  and  the  present  case  on  a  number  of 
counts  some  of  which  were  the  same  as  the  claims  noted 
above.  This  motion  was  denied  by  the  Primary  Examiner 
on  the  ground  that  Slepian ’s  disclosure  did  not  support 
the  same.  No  appeal  was  taken  from  the  examiner’s  deci¬ 
sion  and  it,  therefore,  became  final  as  to  said  claims.  How¬ 
ever,  Slepian  did  not  cancel  these  claims  and  for  some  un¬ 
explained  reason  was  allowed  to  go  to  issue  with  such  claims 
still  in  the  case.  Assuming  the  examiner  was  right  in  hold¬ 
ing  that  Slepian  had  no  disclosure  to  support  the  claims, 
and  we  have  no  reason  for  doubting  its  accuracy,  then  the 
Slepian  patent  is  not  a  proper  reference  against  these 
claims  for  the  examiner  has  held  that  there  is  no  disclosure 
of  the  subject  matter  of  the  claims  in  the  patent  and  hence 
the  rejection  of  these  claims  on  this  patent  must  be  re¬ 
versed. 

Whether  or  not  an  interference  shall  be  set  up  between 
this  case  and  the  Slepian  patent  under  these  peculiar  condi¬ 
tions  is  a  matter  that  does  not  come  within  our  jurisdiction 
and  remarks  to  the  contrary  found  in  our  previous  decision 
of  January  1, 1945  should  be  ignored. 

Claim  222  of  this  group  stands  rejected  as  being  misde- 
scriptive.  Our  former  decision  as  to  this  claim  remains 
unchanged. 
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The  rejection  of  claims  39,  60,  94  and  222  to  226  on  the 
Slepian  patent  is  reversed,  but  in  all  other  respects  our  deci¬ 
sion  of  January  1,  1945  remains  unchanged. 

The  petition  has  been  granted  to  the  extent  indicated. 

BOARD  OF  APPEALS, 

C.  H.  SHAFFER, 
Examiner-in-C  hief, 

F.  J.  PORTER, 
Examiner-in-Chief, 


Feb.  15,  1945 

Mr.  David  Rines, 
1  Federal  Street, 
Boston,  Mass. 


E.  F.  KLINGE, 
Examiner-in-Chief , 


Paper  No.  75 

DECISION  OF  THE  BOARD  OF  APPEALS  ON 
RENEWED  REQUEST  FOR  RECONSID¬ 
ERATION,  MARCH  20,  1945. 

Mar  20  1945 

IN  THE  UNITED  STATES  PATENT  OFFICE 


BEFORE  THE  BOARD  OF  APPEALS 


Ex  parte  Harold  Eugene  Edgerton 

Application  for  Patent  filed  August  16,  1933,  Serial  No. 
685,501.  Electric  System. 


Air.  David  Rines  for  appellant. 


ON  RENEWED  REQUEST  FOR  RECONSIDERATION 

On  March  1,  1945  appellant  filed  wliat  is  termed  “a  re¬ 
newed  petition  for  rehearing”  of  our  decision  dated  Janu¬ 
ary  1,  1945  and  on  the  same  date  appellant  filed  a  petition 
to  the  Commissioner  asking: 

1.  That  the  Primary  Examiner  be  ordered  to  withdraw 
his  requirement  for  cancellation  of  the  amendatory  matter 
to  the  specification  and  drawings,  and  to  enter  the  same: 

2.  That  your  Honor,  in  your  supervisory  capacity,  over¬ 
rule  and  waive  the  rejection  of  claims  74  and  76  to  81  on  the 
ground  of  res  judicata . 

3.  For  such  other  and  further  relief  as  may  be  just. 
A  rehearing  is  requested. 
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Since  the  subject  matter  of  the  two  papers  are  so  inter¬ 
related  we  will  set  forth  here  our  views  for  the  considera¬ 
tion  of  the  Commissioner  so  that  both  papers  may  be  dis¬ 
posed  of  at  the  same  time. 

SUBJECT  MATTER  INVOLVED 

The  matter  involved  here  relates  to  claims  74  and  76 
to  81.  These  claims  were  at  one  time  involved  in  Inter¬ 
ference  74,402  on  claims  copied  from  the  Miller  patent  2,- 
043,484.  On  motion  by  the  party  Miller  the  interference 
was  dissolved  November  23,  1938.  On  July  18,  1939  this 
Board  affirmed  the  decision  of  the  examiner  on  this  motion. 
Later  ex  parte  prosecution  was  resumed  and  this  Board  on 
August  1,  1941  affirmed  the  decision  of  the  examiner  hold¬ 
ing  that  appellant  did  not  have  a  disclosure  of  the  subject 
matter  of  this  group  of  claims  in  his  original  specification. 

Since  the  claims  were  copied  for  the  purpose  of  inter¬ 
ference  from  a  patent  appellant  had  an  appeal  to  the 
Court  of  Custom  and  Patent  Appeals  on  this  group  of 
claims  even  though  there  were  others  in  the  case  not  yet 
ready  for  appeal.  See  Ex  parte  Weber  &  Woodford.  Ap¬ 
pellant  contends  that  the  Court  would  not  entertain  appeals 
of  this  kind  but  as  to  this  he  is  clearly  wrong.  There  is 
considerable  discussion  in  this  case  as  to  whether  or  not  the 
District  Court  would  consider  such  a  case  under  Section 
4915.  This  matter  of  jurisdiction  is  now  understood  to  be 
before  the  Supreme  Court.  Whether  or  not  the  office  ac¬ 
tions  would  be  reviewed  under  Section  4915  is  deemed  to  be 
immaterial  for  appellant  clearly  had  a  right  to  appeal  to  the 
Court  of  Custom  and  Patent  Appeals. 

Subsequently  prosecution  of  the  other  claims  not  involv¬ 
ed  here,  was  resumed  and  a  second  ex  parte  appeal  was  tak¬ 
en  May  24,  1944  and  this  appeal  was  decided  by  this  Board 
on  January  1, 1945.  Appellant  contends  that  the  two  earlier 
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appealed  decisions  (in  1939  and  1941)  of  this  Board  were 
wrong  and  in  support  of  this  he  has  offered  affidavits  and 
copies  of  printed  testimony  offered  in  certain  Court; pro¬ 
ceedings  explaining  the  meaning  of  the  terms  used  in  his 
original  description.  In  our  decision  of  January  1, 1945  we 
have  held  that  by  reason  of  lapse  of  time  and  appellant’s 
failure  to  take  his  appeal  to  the  C.C.P.A.  the  matter  in 
issue  is  now  res  ad  judicata.  ; 

On  September  23, 1943  and  January  7, 1944  appellant  filed 
new  figures  10,  11  and  12  alleging  that  they  merely  illus¬ 
trated  what  was  described  in  the  original  specification.  The 
examiner  refuses  to  admit  the  new  figures  and  required 
cancellation  of  these  amendments  on  the  ground  that  they 
constituted  new  matter.  These  amendments  added  to  this 
case  the  identical  subject  matter  which  the  Board  in  its  de¬ 
cisions  of  July  18, 1939  and  August  1, 1941  held  to  be  miss¬ 
ing  in  the  original  case.  Appellant  is,  therefore,  presenting 
in  a  different  form  exactly  the  same  subject  matter  which 
was  disposed  of  in  our  two  former  decisions.  i 

Appellant  filed  on  January  9,  1945  a  petition  for  rehear¬ 
ing,  but  in  view  of  the  crowded  condition  of  our  docket  it 
was  not  considered  feasible  to  grant  a  new  hearing  but  re¬ 
consideration  was  given.  In  the  renewed  petition  hied 
March  1,  1945,  appellant  insists  on  having  a  rehearing  but 
we  are  unable  to  see  wherein  such  a  rehearing  would  be 
helpful  for  appellant  is  still  contending  that  this  Board  was 
in  error  in  its  decisions  of  July  18, 1939  and  August  1, 1941. 
We  are  convinced  that  the  doctrine  of  res  ad  judicata  ap¬ 
plies  here  and  appellant’s  reasons  as  outlined  in  his  peti¬ 
tion  for  rehearing  would  be  of  no  effect. 

Attention  is  called  to  the  fact  that  on  December  30,  1939 
appellant  filed  another  application,  Serial  No.  311,724  which 
is  alleged  to  be  a  Continuation-in-part  of  this  case,  but  in 
this  later  case  there  was  included  a  disclosure  to  support  the 
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claims  copied  from  the  Miller  patent,  but  such  claims  stand 
rejected  in  Serial  No.  311,724  on  the  ground  that  said  appli¬ 
cation  was  not  timely  filed  as  required  by  Rule  109. 

RECOMMENDATION 

For  reasons  set  forth  above  we  must  recommend  that 
this  case  be  not  opened  for  further  consideration  either 
before  this  Board  or  the  Primary  Examiner.  If  our  judg¬ 
ments  are  to  have  no  substantial  element  of  finality  such 
judgments  would  be  of  very  little  value.  Appellant  has  had 
his  day  before  this  office  and  as  stated  above  could  have 
had  our  decision  of  August  1,  1941  reviewed  by  the  Courts 
and  having  failed  to  do  so  the  doctrine  of  res  adjudicata 
applies. 

BOARD  OF  APPEALS : 

C.  H.  SHAFFER, 
Examiner -in-C  hief, 

F.  J.  PORTER, 

Examine  r-in-C  hie  f, 

E.  F.  KLINGE, 

Examiner -in-C  hief. 

Mar.  20, 1945. 

Mr.  David  Rines, 

1  Federal  Street, 

Boston,  Mass. 
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Paper  No.  47 

j 

EXAMINER’S  LETTER  IN  INTERFERENCE 
NO.  74,402,  NOVEMBER  23,  1938  j 

UNITED  STATES  PATENT  OFFICE 
Washington 

(Mailed  Nov.  23, 1^38) 

j 

Interference  #74,402 

Benjamin  Miller  vs. 

Harold  E.  Edgerton 

DECISION  ON  MOTIONS 

The  party  Miller  moves  to  dissolve  the  interference,  and 
the  party  Edgerton  moves  to  amend  by  adding  counts. 

The  party  Miller  filed,  at  the  hearing,  a  motion  to  strike 
Edgerton ’s  single  brief  combining  argument  for  this  inter¬ 
ference  and  interference  74,986,  from  the  record.  This 
motion  and  the  brief  therein  objected  to  have  been  entered 
in  the  record  of  this  interference.  The  motion  to  strike  is 
dismissed  without  prejudice,  because  only  such  portions  of 
ihe  brief  as  clearly  appertain  to  the  applications  involved  in 
the  interference  have  been  considered  in  the  following  hold¬ 
ings. 

i 

1.  Motion  by  Miller  to  Dissolve. 

i 

The  first  ground  of  this  motion  goes  directly  to  the  Suf¬ 
ficiency  of  the  disclosure  of  the  Edgerton  application  to 
support  the  counts.  The  counts  are  claims  of  the  Miller 
patents,  copied  by  Edgerton  for  the  purpose  of  contesting 
priority.  The  law  is  well  settled  that  one  who  extracts 
claims  from  an  issued  patent  must  show  a  clear  disclosure. 
Brand  vs.  Thomas,  496  0.  0.  561.  The  Edgerton  specifica¬ 
tion  and  drawings  must  be  strictly  scrutinized  for  a  clear 
and  complete  disclosure  of  the  subject  matter  of  the  counts 
where  challenged  by  the  patentee,  and  the  disclosure  may 


i 


not  be  either  enlarged  or  limited  by  reference  to  other  ap¬ 
plications  or  writings  of  Edgerton  not  specifically  incor¬ 
porated  by  definite  reference.  Consideration  of  Edgerton 
Ser.  No.  610,045  is  barred  by  the  ruling  of  the  Examiner  of 
Interferences,  dated  March  22, 1938,  and  referred  to  in  Mil¬ 
ler’s  motion  to  strike,  paper  #38,  in  which  Miller  is  denied 
access  to  Ser.  No.  610,045. 

The  counts  are  as  follows : 

1.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connected  in  circuit  with  a  source  of 
potential  and  with  means  for  varying  the  impulse  rate 
comprising  a  variable  impedance,  and  means  for  con¬ 
veying  such  impulses  to  the  flash  producing  apparatus. 

2.  In  combination  with  apparatus  adapted  for  ex¬ 
citation  by  electrical  impulses,  means  for  exciting  such 
apparatus  comprising  a  condenser,  a  source  of  energy 
for  charging  the  condenser,  means  connected  in  series 
circuit  with  the  energy  source  and  with  the  condenser 
for  charging  the  condenser  to  a  potential  higher  than 
the  potential  of  the  energy  source,  said  means  com¬ 
prising  an  electric  check  valve  and  an  inductance  form¬ 
ing  with  the  condenser  a  slightly  damped  oscillating 
circuit,  means  for  discharging  the  condenser  at  selected 
intervals,  and  means  for  conveying  to  the  apparatus 
the  voltage  impulse  which  occurs  at  the  instant  that 
current  ceases  to  flow  through  said  electric  check  valve. 

3.  Apparatus  of  the  type  defined  in  count  1  in  which 
the  gaseous  discharge  device  is  a  gaseous  conductor 
device  having  at  least  three  electrodes  of  a  type  in 
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which  the  maximum  potential  which  can  be  established 
between  two  main  electrodes  without  appreciable  cur¬ 
rent  flow  therebetween  may  be  controlled  by  con¬ 
trolling  the  potential  between  one  of  said  main  elec¬ 
trodes  and  a  third  electrode. 

4.  Apparatus  of  the  type  defiued  in  count  1  in  which 
the  static  inverter  includes  a  second  condenser  arrang¬ 
ed  in  series  circuit  with  the  gaseous  discharge  device 
and  the  source  of  potential. 

5.  Apparatus  of  the  type  defined  in  count  1  in  which 
the  static  inverter  includes  a  second  condenser  shunted 
across  the  gaseous  discharge  device. 

6.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  :  the 
condenser  at  selected  intervals  consisting  of  a  static  in¬ 
verter  for  producing  electrical  impulses  at  a  controlled 
rate,  said  inverter  comprising  a  gaseous  discharge 
device  in  series  circuit  with  a  source  of  potential  and 
with  a  second  condenser,  and  means  for  varying; the 
impulse  rate  comprising  a  variable  impedance  shunt¬ 
ed  across  said  second  condenser,  and  means  for  convey¬ 
ing  such  impulses  to  the  flash  producing  apparatus!. 

7.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  I  the 
condenser  at  selected  intervals  consisting  of  a  static  in¬ 
verter  for  producing  electrical  impulses  at  a  controlled 
rate,  said  inverter  comprising  a  gaseous  discharge  ■  de¬ 
vice  connected  in  circuit  with  a  source  of  potential,  a 
second  condenser  shunted  across  the  gaseous  discharge 
device,  and  means  for  varying  the  impulse  rate  com¬ 
prising  a  variable  impedance  connected  in  the  charging 
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circuit  of  the  second  condenser,  and  means  for  convey¬ 
ing  such  impulses  to  the  flash  producing  apparatus. 

8.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static  in¬ 
verter  for  producing  electrical  impulses  at  a  controlled 
rate,  said  inverter  comprising  a  gaseous  discharge  de¬ 
vice  connecting  in  circuit  with  a  source  of  potential,  a 
second  condenser  shunted  across  the  gaseous  discharge 
device,  and  means  for  varying  the  impulse  rate  com¬ 
prising  a  vacuum  tube  connected  in  the  charging  cir¬ 
cuit  of  the  second  condenser  together  with  means  for 
controlling  the  current  flowing  through  said  vacuum 
tube,  said  means  comprising  a  variable  impedance. 

9.  A  static  inverter  comprising  a  condenser,  a 
source  of  potential  for  charging  the  condenser,  means 
connected  in  series  circuit  with  the  energy  source  and 
with  the  condenser  for  charging  the  condenser  to  a  po¬ 
tential  higher  than  the  potential  of  the  energy  source, 
said  means  comprising  an  electric  check  valve  and  an 
inductance  forming  with  the  condenser  an  oscillating 
circuit,  means  for  discharging  the  condenser  compris¬ 
ing  a  gaseous  discharge  device  having  at  least  three 
electrodes  and  of  the  type  in  which  the  maximum  po¬ 
tential  which  can  be  established  between  two  main  elec¬ 
trodes  without  appreciable  current  flow  therebetween 
may  be  controlled  by  controlling  the  potential  between 
one  of  said  main  electrodes  and  a  third  electrode ;  said 
condenser  discharge  means  also  including  means  for 
impressing  between  the  third  electrode  and  one  of  the 
main  electrodes  of  said  gaseous  conductor  device  the 
voltage  impulse  which  occurs  at  the  instant  current 
ceases  to  flow  through  said  electric  check  valve. 
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10.  A  static  inverter  of  the  type  defined  in  count  9, 
embodying  as  an  additional  element  a  variable  im¬ 
pedance  for  controlling  the  intervals  between  condenser 
discharges. 

11.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  second  con¬ 
denser,  a  source  of  energy  for  charging  the  condenser, 
means  connected  in  series  circuit  with  the  energy 
source  and  with  the  second  condenser  for  charging  the 
second  condenser  to  a  potential  higher  than  the  poten¬ 
tial  of  the  energy  source,  said  means  comprising  an 
electric  check  valve  and  an  inductance  forming  with 
the  second  condenser  a  slightly  damped  oscillating  cir¬ 
cuit,  means  for  discharging  the  second  condenser  com¬ 
prising  a  gaseous  discharge  device  having  at  least 
three  electrodes  of  the  type  in  which  the  maximum  po¬ 
tential  which  can  be  established  between  two  main 
electrodes  without  appreciable  current  flow  there¬ 
between  may  be  controlled  by  controlling  the  potential 
between  one  of  said  main  electrodes  and  a  third  elec¬ 
trode,  means  for  impressing  between  said  third  elec¬ 
trode  and  one  of  the  main  electrodes  of  said  gaseous 
discharge  device  the  voltage  impulse  which  occurs  at 
the  instant  current  ceases  to  flow  through  said  electric 
check  valve,  together  with  means  for  varying  the  im¬ 
pulse  rate  comprising  a  variable  impedance  included 
as  an  element  in  the  inverter  circuit,  and  means  for  con¬ 
veying  such  impulses  to  the  flash-producing  apparatus. 

12.  In  apparatus  for  producing  electric  energy 
flashes,  a  condenser,  a  source  of  potential  for  charging 
the  condenser,  means  for  charging  the  condenser  to  a 
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predetermined  potential  higher  than  the  potential  of 
the  energy  source,  said  means  comprising  an  induct¬ 
ance  and  an  electric  check  valve  connected  in  series  cir¬ 
cuit  with  the  energy  source  and  with  the  condenser,  and 
means  for  discharging  the  condenser  at  selected  inter¬ 
vals. 

13.  In  flash  producing  apparatus,  a  gaseous  con¬ 
ductor  device  having  at  least  three  electrodes  of  the 
type  in  wrhich  an  electric  discharge  between  two  main 
electrodes  may  be  initiated  by  changing  the  potential  of 
the  third  electrode,  a  condenser  shunted  across  the 
main  electrodes,  means  for  charging  said  condenser 
comprising  a  source  of  current,  an  inductance  and  an 
electric  check  valve  connected  in  series,  and  means  for 
varying  the  potential  of  said  third  electrode  to  cause 
said  condenser  to  discharge  through  said  device. 

14.  In  apparatus  for  producing  substantially  uni¬ 
form  electric  energy  flashes,  a  condenser,  means  for 
charging  the  condenser  comprising  a  source  of  current 
and  a  conductor  having  resistance  and  inductance  of 
such  magnitude  relative  to  the  capacity  of  the  con¬ 
denser  that  the  charging  circuit  is  an  oscillating  cir¬ 
cuit,  such  means  being  adapted  to  develop  a  maximum 
condenser  voltage  not  substantially  higher  than  the 
condenser  voltage  which  exists  at  the  instant  immedi¬ 
ately  preceding  the  discharge  of  the  condenser,  and 
means  for  discharging  the  condenser  at  selected  inter¬ 
vals. 

Counts  1  and  3  to  8  require  a  static  inverter  using  a 
gaseous  discharge  tube  and  a  variable  impedance  as  an  ele¬ 
ment  of  the  inverter  wrhich  functions  as  a  means  to  control 
the  impulse  rate  or  frequency  of  the  inverter.  A  static  in¬ 
verter,  in  the  electrical  art,  is  a  device  which  transforms  a 
steady,  direct  current,  into  an  alternating  or  pulsating 
current  by  means  using  mechanically  static  parts  instead  of 


531 


dynamic  parts  such  as  rotating  commutators,  armatures, 
and  the  like.  Edgerton  does  not  show  a  static  inverter  in 
any  of  his  figures.  He  refers  to  the  use  of  a  source  of  im¬ 
pulses  designated  by  him  as  an  oscillator,  but  no  details  of 
its  construction  is  supplied.  It  cannot  be  assumed  that  it 


employs  a  gaseous  discharge  tube  or  a  variable  impedance 
to  control  the  impulse  rate,  or  even  that  the  device  is  static 


rather  than  dvnamic. 

m 


Edgerton  also,  in  connection  with 


his  description  of  his  figure  1,  states  that  the  grid  qf  the 


thyratron  “may  be  connected  to  various  taps  on  the  resis¬ 


tance  33  or  31,  to  cause  the  thyratron  140  to  oscillate  as  a 
relaxation  oscillator.”  Such  a  device,  if  it  worked,  would 


be  a  relaxation  oscillator,  and  some  where  in  the  circuit 
would  probably  be  an  impedance  which,  if  varied,  would 
vary  the  “oscillation”  rate.  But  it  is  not  clear  that  such 


connections,  or  which  of  such  connections,  would  operate,  or 


whether  other  and  far  reaching  changes  would  have  to  be 
made.  As  ruled  by  the  Court  in  Brand  vs.  Thomas,  snpra, 


in  conformity  with  a  long  line  of  decisions,  we  cannot  supply 
an  expert  in  the  art  to  complete  the  construction  for  an  ap¬ 
plicant  in  such  a  case  as  this.  If  Edgerton  knew  of  an  opera¬ 
tive  “relaxation  oscillator”  for  his  purpose  comprising  a 

i 

gaseous  discharge  tube  and  an  impulse  rate  controlling 
variable  impedance,  he  was  under  the  duty  of  making  com¬ 
plete  and  full  disclosure  of  the  same  as  a  prerequisite  to 
making  claim  to  it  as  his  invention. 


In  addition  to  the  above,  Edgerton  does  not  show  in  his 
figure  2,  relied  upon  to  support  count  6,  a  variable  shunt  im¬ 
pedance  controlling  the  impulse  rate,  impedance  33  of  this 
figure  not  having  such  a  function. 

i 

In  connection  with  count  8  it  is  additionally  noted  that 
Edgerton  relies  principally  on  his  figure  4  in  which  tube  140 
is  not  a  vacuum  tube  as  required  by  the  count  and  that  tube 
21  is  not  controllable  by  a  variable  impedance  to  control 


i 
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the  impulse  rate,  the  latter  being  fixed  by  the  A.  C.  source 
144. 

Counts  2  and  9  to  12,  call  for  an  oscillatory  condenser 
charging  circuit.  Counts  2,  11  and  12,  are  further  limited 
to  a  slight  damping  of  the  oscillatory  circuit.  It  can  not 
be  held  that  Edgerton  discloses  an  oscillatory  condenser 
charging  circuit.  Edgerton  specifies  a  charging  circuit  im¬ 
pedance  which  “is  usually  a  combination  of  resistance  and 
inductance”  to  retard  the  flow  of  the  charging  current.  The 
inclusion  of  inductance  does  not  necessarily  make  a  circuit 
oscillatory,  although  it  would  have  the  effect  of  retarding 
or  choking  the  charging  current,  all  as  clearly  shown  by  the 
curves  of  figure  1  of  Miller’s  patent  No.  2,073,247.  (More- 
croft,  Principles  of  Radio  Communication,  Chapter  III, 
pages  243  to  263,  2nd  ed.  1927,  is  referred  to  as  a  standard 
treatment  of  the  subject.)  It  may  have  been  that  Edgerton 
knew  the  difference  in  effect  between  oscillatory  and  non- 
oscillatorv  circuits  in  his  device,  but  he  did  not  specify  the 
use  of  either  one  specially  and  he  may  not  now  lay  claim 
to  a  selection  of  an  oscillatory  one. 

Counts  8  to  11  also  require  a  static  inverter  which  is  not 
shown  by  Edgerton,  as  discussed  above  in  connection  with 
counts  1  and  3  to  8. 

Count  14  requires  a  highly  damped  oscillating  condenser 
charging  circuit.  Since  Edgerton  does  not  show  an  oscilla¬ 
tory  charging  circuit,  it  follows  that  he  cannot  support  this 
count. 

Count  13  appears  to  be  supported  by  Edgerton ’s  figure 
4  and  description  thereof. 

The  second  ground  of  this  motion,  and  the  third  ground 
insofar  as  it  is  permissible  to  hear  it,  call  for  the  con¬ 
sideration  of  a  patent  to  Knowles,  a  patent  to  Seguin,  and 
several  articles  published  by  the  party  Edgerton,  all  cited 
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in  tiie  record  of  Miller  2,073,247,  for  the  purpose  of  con¬ 
struing  the  counts.  Since  the  counts  are  clear  and  unambig¬ 
uous  and  are  construable  from  their  supporting  specifica¬ 
tions  and  general  principles  in  substantial  consonance  with 
the  contentions  of  Miller  in  his  ex  parte  record,  these  refer¬ 
ences  do  not  appear  to  be  necessary  or  helpful  in  the  prop¬ 
er  decision  on  this  motion. 

For  the  reasons  given  above  this  motion  is  granted  as 
to  counts  1  to  12  and  14. 

The  motion  is  denied,  as  to  count  13.  j 

2.  Motion  by  Edgerton  to  Amend. 

| 

This  is  a  motion  to  amend  this  interference  by  adding 
counts  corresponding  to  claims  1  and  8  of  the  Miller  patent 
No.  2,073,247. 

The  proposed  counts  call  for  an  oscillatory  condenser 
charging  circuit,  but  highly  damped  so  that  the  peak  con¬ 
denser  voltage  does  not  exceed  4%  of  the  source  voltage. 
Since  Edgerton  does  not  disclose  an  oscillatory  condenser 
charging  circuit  as  discussed  in  the  decision  on  Miller’s 
motion  to  dissolve  in  connection  with  counts  2,  9  to  12,  and 
14,  it  follows  that  Edgerton  can  not  support  these  pro¬ 
posed  counts. 

The  motion  to  amend  is  denied. 


The  interference  is  dissolved  as  to  counts  1  to  12  hnd 
14,  and  is  continued  as  to  count  13. 

i 

i 


Limit  of  appeal  January  12, 1939. 

(s)  OTTO  W.  STRACHAN 
Examiner ,  Div.  54 
Room  5874 
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Paper  No.  59 

DECISION  OF  THE  BOARD  OF  APPEALS,  IN  INTER¬ 
FERENCE  NO.  74,402  JULY  18, 1939. 

U.  S.  PATENT  OFFICE 

BOARD  OF  APPEALS 

Jul  18 1939 
Mailed 

Appeal  No.  29,605 

Hearing: 

June  20, 1939 

IN  THE  UNITED  STATES  PATENT  OFFICE 


BEFORE  THE  BOARD  OF  APPEALS 


MILLER  v.  EDGERTON 


Patent  Interference  No.  74,402  between  patents  of  Ben¬ 
jamin  Miller,  No.  2,043,484  granted  June  9,  1936,  on  an  ap¬ 
plication  filed  June  15,  1934,  Serial  No.  730,741  (Case  A), 
and  No.  2,073,247,  granted  March  9,  1937  on  an  application 
filed  February  5, 1934,  Serial  No.  709,901  (Case  B) ;  and  an 
application  of  Harold  Eugene  Edgerton,  Serial  No.  685,501, 
filed  August  16, 1933.  Stroboscopes. 


Mr.  Edmund  G.  Borden  for  Miller. 
Mr.  David  Rines  for  Edgerton. 


The  party  Edgerton  appeals  from  the  decision  of  the 
Primary  Examiner  granting  Miller’s  motion  to  dissolve 
as  to  counts  1  to  12  and  14,  and  denying  his  own  motion  to 
amend. 


Miller  moved  to  strike  certain  portions  of  the  Edgerton 
brief  inasmuch  as  it  refers  to  other  interferences  between 
the  parties  and  to  certain  exhibits  attached  to  the  Edgdrton 
brief  not  before  the  Primary  Examiner.  It  is  also  stated 
that  certain  exhibits  are  misrepresentations  of  Fig.  ;1  of 
the  Edgerton  application  Serial  No.  685,501.  The  motion  is 
granted  to  the  extent  that  we  have  ignored  the  brief  as  it 
concerns  other  interferences  and  certain  exhibits  not  con¬ 
sidered  by  the  Primary  Examiner.  i 

The  counts  are  taken  from  two  Miller  patents  and  the 
examiner  held  that  these  counts  were  not  fairly  readable 
on  the  disclosure  of  the  Edgerton  application.  We  note  in 
this  connection  that  the  Edgerton  application  involved  is 
Serial  No.  685,501  and  therefore  we  are  not  concerned  With 
another  application  of  Edgerton,  Serial  No.  33,733,  as  to 
the  question  here  raised.  Nor  are  we  concerned  with!  any 
outside  evidence  as  to  what  is  intended  to  be  disclosed  in 
application  Serial  No.  685,501. 

The  examiner  has  held  that  as  counts  1  and  3-8  require 
a  static  inverter  using  a  gaseous  discharge  tube  and  a 
variable  impedance  as  an  element  of  the  inverter  to  control 
the  impulse  rate  or  frequency  of  the  inverter,  the  claims  do 
not  read.  lie  states  that  “a  static  inverter,  in  the  electrical 
art,  is  a  device  which  transforms  a  steady,  direct  current, 
into  an  alternating  or  pulsating  current  by  means  using 
mechanically  static  parts  instead  of  dynamic  parts  such  as 
rotating  commutators,  armatures,  and  the  like.” 

Appellant  argues  both  that  he  has  disclosed  a  static  in¬ 
verter  and  that  the  examiner  is  wrong  in  his  definition.  We 
are  not  satisfied  with  the  evidence  of  such  error.  Miller 
in  patent  No.  2,043,484  refers  to  two  types  of  static  inverter, 
one  a  self-excited  inverter  known  as  a  relaxation  inverter 
and  the  other  a  variable  frequency  vacuum  tube  oscillator. 
Appellant,  in  Fig.  1,  designates  broadly  an  oscillator  62 
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and  in  the  description  states  that  the  thyratron  tube  140 
can  be  made  self-oscillatory. 

Appellant,  in  most  of  his  specification,  refers  to  the  oscil¬ 
lator  62  as  controlling  the  intervals  of  flashes  in  the  tube 
2.  He  also  describes  means  for  preventing  seif -oscillation 
of  the  thyratron  tube  140  (Fig.  1).  It  is  only  on  pages  6 
and  7  that  a  modified  circuit  seems  to  be  referred  to  in 
which  the  thyratron  may,  under  certain  conditions,  generate 
its  own  oscillations  and  yet  on  the  same  page,  resistance  33 
is  stated  as  necessary  to  prevent  self-oscillation  of  the  thy¬ 
ratron  when  the  condenser  28  becomes  fully  charged. 

It  seems  to  us  that  the  showing  is  insufficient  to  support 
the  counts  as  no  diagram  is  given  of  how  the  system  could 
be  modified  when  dependence  is  placed  upon  the  self-oscilla¬ 
tion  of  the  thyratron  tube  140.  Further  illustration  and 
probably  further  description  would  be  necessary  to  sup¬ 
port  these  counts.  We  do  not  accept  diagrams  now  pre¬ 
sented  of  such  modified  Fig.  1. 

Inasmuch  as  the  claims  are  taken  from  two  patents  they 
must  be  strictly  interpreted  to  accord  with  the  patent  dis¬ 
closures.  An  interfering  application  must  have  a  clear 
and  full  teaching  of  a  system  to  accord  with  that  claimed 
in  a  patent  to  warrant  an  interference.  Attention  is  di¬ 
rected  to  Minton  et  aX.  v.  Thomas,  1931  C.  D.,  374,  in  this 
connection  and  also  Parker  v.  Ballantine,  503  0.  G.,  305. 

Moreover,  appellant  relies  on  the  showing  in  Figs.  4  and 
9  to  support  the  counts.  We  believe  Fig.  9  needs  no  discus¬ 
sion.  Fig.  4  is  described  (page  14)  as  a  circuit  in  which 
stroboscopic  light  of  the  same  frequency  as  the  alternating 
source  of  power  is  developed.  Rectifier  tube  21  is  connected 
in  series  with  adjustable  impedance  31  to  charge  the  con¬ 
denser  28.  This,  however,  is  referred  to  as  resistance.  The 
specification  states  that  grid  50,  when  positive,  trips  the 
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thvratron  140  which  causes  main  condenser  26  to  discharge 
through  the  tube  2. 

Appellant  urges  proper  adjustment  of  the  Fig.  4  con¬ 
struction  would  introduce  oscillations  in  the  circuit.  This 
is  denied  by  Miller  and  be  gives  a  number  of  reasons  (hot 
disputed)  for  such  denial.  We  arc  not  inclined  to  appel¬ 
lant’s  theory  of  inherent  oscillation  in  the  Fig.  4  system 
under  the  circumstances. 

i 

Counts  2,  9, 10, 11  and  14  call  for  an  oscillatory  condenser 
charging  circuit  and  certain  of  these  claims  call  for  a 
slight  damping  of  the  circuit.  Proposed  counts  correspond 
to  claims  1  and  8  of  patent  No.  2,073,247.  Appellant ’s-  struc¬ 
ture  does  not  support  any  of  these  claims  for  reasons  dis¬ 
cussed.  Count  12  does  not  introduce  this  feature. 

i 

The  decision  of  the  examiner  is  affirmed  for  reasons  stated 

! 

as  to  all  counts  except  count  12  and  it  is  reversed  as  to  this 
count. 

BOARD  OF  APPEALS : 

(s)  EUGENE  LANDERS,  i 

Examiner -m-Chief , 

(s)  J.  W.  CLIFT,  | 

Exammer-in-C hief,  !  . 

(s)  F.  I.  PORTER,  I 

Examiner-m-Chief. 

July  18, 1939.  i 

Mr.  Edmund  G.  Borden, 

60  Wall  Street, 

New  York,  N.  Y. 

i 

Mr.  David  Bines 
1  Federal  Street 
Boston,  Mass. 


i 
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Defendant’s  Exhibit  2. 

Paper  No.  52 

UNITED  STATES  PATENT  OFFICE 
Richmond,  Va. 

Div.  54,  Room  300 

David  Rines 
1  Federal  St. 

Boston,  Mass. 

Mailed 
Jan.  25, 1944 

Applicant:  H.  E.  Edgerton 
Ser.  No.  685,501, 

Filed  Aug.  16, 1933 
For  Electric  System 

ADDITIONAL  ART : 

Slepian  2,327,971  August  24,  1943  175-363 


Claims  74  and  76-81,  inclusive,  are  rejected  on  the  ground 
of  res  adjudicata.  These  claims  are  of  a  group  of  claims 
finally  rejected  in  Office  action  of  December  23,  1940,  and 
which  rejection  was  sustained  by  the  Board  of  Appeals  in 
its  decision  of  August  1,  1941.  The.  request  that  these 
claims  be  reconsidered  in  the  light  of  a  certain  affidavit  filed 
subsequent  to  the  Board’s  decision  is  noted.  The  prosecu¬ 
tion  of  the  above  claims  is  closed,  as  pointed  out  in  Office 
Letter  of  December  24, 1941  which  letter  followed  three  suc¬ 
cessive  refusals  by  the  Board  of  Appeals  to  reconsider. 
Moreover,  applicant’s  petition  that  the  Examiner  be  au¬ 
thorized  to  give  further  action  on  claims  74,  and  76-81,  was 
specifically  denied  by  Commissioner’s  decision  of  January 
20,  1942. 

Claim  155  is  copied  from  a  Knowles  patent  No.  2,310,092, 
issued  February  2, 1943,  and  corresponds  to  claim  19  there¬ 
of.  Claim  155  is  rejected  as  not  supported  by  applicant’s 
disclosure.  Applicant  relies  on  Figure  9  of  his  drawing  to 
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support  such  claim.  The  reference  to  the  showing  of  Figure 
9  in  applicant’s  originally  filed  description,  namely, 
“Figure  9  is  a  similar  view  of  another  modification  show¬ 
ing  a  push-pull  connection,”  and  “The  circuit  shown  in 
Figure  9  is  especially  effective  at  high  frequency  since  the 
time  for  deionization  is  long”,  found  on  pages  3,  13  and  14, 
does  not  constitute  a  sufficient  disclosure  to  support  the 
system  claimed  in  the  patent  claim.  The  bare  showing  in 
Figure  9  has  nowhere  in  the  original  specification  been 
described  as  to  the  functioning  thereof,  or  as  to  the  values 
of  the  various  constants  involved.  The  matter  inserted  in 
the  description,  by  amendment  of  September  23,  1943, 
describing  Figure  9,  is  new  matter,  since  it  is  not  supported 
by  the  original  disclosure.  Moreover,  this  application  does 
not  disclose  an  oscillatory  charging  circuit  as  described, 
see  Board  of  Appeals  Decision  of  July  18,  1939  in  Inter¬ 
ference  #74,402.  All  of  the  above  newT  matter  is  required 
to  be  cancelled.  Since  applicant’s  original  description  does 
not  describe  the  showing  of  Figure  9  in  any  detail  it  clearly 
cannot  support  the  specific  combination  of  element^  and 
specific  functioning  thereof  recited  in  the  patent  claim. 
For  example,  where  in  the  original  description  is  it  stated 
that  a  potential  is  intermittently  applied  between  the  con¬ 
trol  electrode  and  principal  electrode  such  that  one  device 
is  energized  for  a  predetermined  interval  of  time  and  that 
during  such  interval  transmits  a  pulse  of  current  to  charge 
a  capacitor?  Similarly,  where  in  the  description  is  it  Stated 
that  a  pulse  of  current  is  transmitted  through  a  starting 
path  after  the  capacitor  has  been  charged?  Howt  can  it 
properly  be  said  that  the  oscillatory  sources  36-36a  are 
timed  to  allow  charging  of  condenser  26  and  firing  of  de¬ 
vice  2  at  the  intervals  claimed  when  no  description!  sup¬ 
ports  such  timing?  Also,  where  in  the  original  description 
does  it  describe  one  of  the  discharge  devices  of  Figure  9  as 
normally  deenergized?  All  of  the  functioning  recited  in 
the  patent  claim  cannot  properly  be  said  to  be  inherent  in 
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any  diagrammatic  representation  which  may  show  dis¬ 
charge  devices,  condensers,  and  sources  of  potential,  con¬ 
nected  together.  To  properly  support  the  patent  claim  the 
elements  of  the  system  of  Figure  9  must  function  in  the 
specific  manner  and  in  the  specific  sequence  claimed.  The 
original  disclosure  is  silent  in  this  connection,  and  to  attri¬ 
bute  such  functioning  to  the  system  of  Figure  9  would 
clearly  involve  the  direct  application  of  the  teachings  of 
the  patent  to  support  the  patent  claim. 

Claims  60,  222,  and  223  are  each  rejected  on  the  Slepian 
patent  2,327,971.  These  claims  are  the  same  as  claims  47, 
63  and  64  of  the  Slepian  patent  identified'  by  applicant.  It 
is  noted  that  the  Slepian  filing  date  is  December  13,  1923. 
This  patent  can  only  be  overcome  as  a  reference  by  w’ay  of 
interference,  and  a  prerequisite  to  the  setting  up  of  an  in¬ 
terference  is  the  filing  of  an  acceptable  affidavit  and  show¬ 
ing  of  facts,  by  applicant,  that  he  made  the  invention  claim¬ 
ed  prior  to  the  filing  date  of  the  patent,  in  accordance  with 
the  provisions  of  Rule  94. 

It  is  further  noted  that  applicant  has  not  applied  the 
terms  of  these  copied  Slepian  patent  claims  to  his  own  dis¬ 
closure.  Under  the  provisions  of  Rule  94  applicant  must, 
at  the  time  the  claims  are  presented,  specifically  apply  the 
terms  of  the  copied  claims  to  his  own  disclosure. 

Claim  222  is  further  rejected  as  not  supported  by  ap¬ 
plicant’s  original  disclosure,  in  that  “an  oscillatory  circuit 
including  said  principal  electrodes”  was  not  orginally  dis¬ 
closed. 

All  of  the  matter  added  to  the  description  by  amend¬ 
ments  of  September  23,  1943  and  January  7,  1944,  is  re¬ 
quired  to  be  cancelled.  The  proposed  Figures  10,  11,  and 
12  have  not  been  entered.  This  added  subject  matter  involves 
new  matter  to  this'  application,  and  such  matter  has  been 
ruled  on  and  held  not  supported  by  the  original  disclosure. 
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For  example,  the  charging  circuit  in  applicant’s  system  is 
not  oscillatory,  the  systems  disclosed  do  not  include  a  self- 
excited  relaxation  oscillator  or  a  self -excited  static  inserter, 
The  Decision  on  Motions  of  November  23,  1938,  and  the 
Board  of  Appeals  Decision  of  July  18,  1939,  in  Interference 
#74,402,  held  such  matter  to  be  lacking  in  applicant’s 
original  disclosure.  The  remaining  portions  of  the  amend¬ 
ment  to  the  description  not  involving  new  matter,  should  be 
presented  in  a  new  rewritten  amendment,  to  avoid  con¬ 
fusion  and  improper  entry  of  subject  matter. 

All  of  the  claims  in  this  case  except  the  copied  Knowles 
and  Slepian  patent  claims  are  rejected  on  the  ground  of 
multiplicity.  Ex  parte  Schwarz  454  0.  G.  3. 

j 

This  case  as  originally  filed  contained  sixteen  claims.  In 
subsequent  prosecution  thirty-two  additional  claims;  -were 
considered  by  the  Office,  and  a  rejection  on  the  ground  of 
multiplicity  was  made  in  Office  action  of  June  6,  1935.  To 
date  a  total  of  two  hundred  and  twenty-three  claims  have 
been  presented  in  this  case,  all  drawn  on  the  comparatively 
simple  system  depicted  in  the  nine  Figures  of  closely  re¬ 
lated  modifications  presented  in  the  original  drawing.  The 
last  amendment  to  this  case  presented  seventv-twm  claims 
for  consideration  which  additional  claims  brings  the  total 
number  in  the  case  to  substantially  double  the  number 
standing  in  the  case  at  the  last  Office  action,  including  the 
number  standing  allow^ed.  The  number  of  additional 
claims  presented  is  wholly  unreasonable  in  view  of  the 
large  number  of  claims  which  have  been  allowed  on  every 
phase  of  applicant’s  originally  disclosed  invention.  The 
presentation  of  so  many  claims  can  lead  only  to  further 
confusion,  and  double  patenting.  Not  only  are  the  claims 
too  closely  related  in  a  patentable  sense  in  this  application 
but  they  are  also  duplicates  and  similar  to  claims  in  ap¬ 
plicant’s  copending  applications,  as  applicant  himself 
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points  out,  in  reviewing  the  added  claims.  Many  of  the 
claims  are  res  adjudicata. 

In  order  that  the  above  rejection  on  multiplicity  be  over¬ 
come,  applicant’s  response  must  reduce  the  number  of 
claims  to  the  number  standing  in  this  case  at  the  last  Office 
action.  Such  claims  must  be  patentably  distinct  from  one 
another,  they  must  not  duplicate  claims  standing  in  other 
of  applicant’s  copending  cases  and  they  must  be  patentable 
over  the  prior  art. 

Since  claims  155,  60,  222,  and  223  are  patent  claims  and 
involve  a  possible  interference,  a  time  limit  of  thirty  days 
is  set  for  response  to  the  rejection  thereof  in  accordance 
with  Rule  63. 

The  rejection  of  the  remaining  claims  is  made  FINAL. 
Ex  parte  Jackson  1926  C.  D.  102. 


OTTO  W.  STRACHAN 
Examiner 
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Paper  No.  55 

UNITED  STATES  PATENT  OFFICE 
Richmond,  Va. 

Div.  54,  Room  300 

David  Rines 
1  Federal  St. 

Boston,  Mass. 

Mailed  Feb.  26,  1944 

Applicant:  Harold  E.  Edgerton 
Ser.  No.  685,501 

'  *  •  Filed  Aug.  16,  1933 

For  Electric  System 

Applicant’s  amendment  and  arguments  have  been  care¬ 
fully  considered. 

Upon  further  considering  the  showing  of  Figure  9  of  this 
application  in  the  light  of  the  original  description  thereof, 
on  page  13,  as  pointed  out  by  applicant,  claim  155  is  held  to 
be  .supported  by  the  original  disclosure,  and  allowable.  An 
interference  will  be  promptly  declared  between  the  Knowles 
et  al  patent  and  this  application,  with  the  Knowles  et  al 
patent  claim  19  (corresponding  to  claim  155  in  this  applica¬ 
tion),  as  the  count  thereof. 

Claims  60,  222,  and  223  are  each  again  rejected  on  the 
Slepian  patent  as  set  forth  in  the  last  Office  action.  It  is 
repeated  that  this  rejection  can  only  be  overcome  by  way 
of  an  interference,  and  that  an  acceptable  affidavit  and 
showing  of  facts  under  Rule  94  are  essential  prerequisites 
to  such  an  interference.  Applicant  is  reminded  that  claims 
60,  222,  and  223  are  claims  standing  in  a  patent  and  the 
only  remedy  under  the  Rules,  if  applicant  feels  that  he  is 
the  prior  inventor  of  the  invention  claimed  in  the  patent 
claims,  is  by  way  of  an  interference.  The  patented  claims 
now  stand  as  a  statutory  bar  to  the  allowance  of  identical 
claims  in  this  application.  The  question  raised  by  appli- 
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cant  as  to  unpropriety  of  the  allowance  of  such  claims  to 
the  patentee  in  the  first  place  does  not  appear  to  be  well 
taken  in  view  of  the  difference  in  filing  dates  of  the  patent 
and  this  application.  In  view  of  the  granting  of  the  patent, 
moreover,  this  whole  question  has  become  moot.  Appli¬ 
cant’s  remedy  lies  in  an  interference,  if  he  can  furnish  the 
necessary  prerequisites  for  such  interference  as  required 
under  the  Rules. 

The  rejection  of  claim  222  as  not  supported  by  appli¬ 
cant’s  original  disclosure,  is  repeated.  The  reference  to 
the  bottom  of  page  8  of  the  original  specification  is  noted. 
The  original  matter  found  there  reads,  quote, 

“The  condenser  discharge  through  the  mercury  vapor 

lamp  2  would  be  oscillatory  except  for  the  fact  that  the 

tube  2  is  a  rectifier  and  allows  current  to  flow  onlv  from  the 

•> 

anode  6  to  the  cathode  4.  This  oscillatory  tendency  is  use¬ 
ful,  however,  since  it  assists  in  preventing  a  continuous 
flow  of  current  through  the  lamp  2  from  the  direct-current 
power  supply  such  as  the  battery  102.” 

The  above  quoted  matter  is  a  clear  admission  that  any 
tendency  to  oscillate  is  prevented  because  of  the  rectifying 
characteristics  of  tube  2.  Such  matter  does  not  support 
the  claimed  “oscillatory  circuit  including  said  principal 
electrodes”. 

The  requirement  for  cancelling  all  of  the  matter  added  to 
the  description  by  amendments  of  September  23,  1943  and 
January  7,  1944,  is  repeated.  The  new  description  of 
Figure  9  is  a  departure  from  the  original  disclosure  as 
pointed  out  in  the  last  Office  action.  The  original  descrip¬ 
tion  of  Figure  9  should  be  reinserted.  Descriptive  matter 
pertaining  to  proposed  Figures  10, 11  and  12  should  be  can¬ 
celled  since  these  Figures  have  not  been  entered  as  pointed 
out  in  the  last  Office  action. 
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The  remaining  claims  in  this  case  (all  of  the  claims  ex¬ 
cepting  claims  155,  60,  220  and  223  treated  above)  stand 
under  final  rejection  as  set  forth  in  the  last  Office  action. 
The  amendment  of  February  22,  1944  is  not  properly  re¬ 
sponsive  to  the  final  rejection  of  these  remaining  claims 
and  no  appeal  has  been  filed. 

Applicant’s  comments  on  the  rejection  of  claims  74,  and 
76-81,  inclusive,  are  noted.  The  Examiner  adheres  to  the 
rejection  of  these  claims  as  given  in  the  final  rejection  there¬ 
of.  These  claim's  have  been  passed  on  by  the  Board  of 
Appeals,  and  the  rejection  thereof  sustained,  as  pointed  out 
in  the  last  Office  action.  Applicant’s  petition  that  the 
Examiner  give  further  consideration  to  these  claims  was 
denied,  as  also  pointed  out  in  the  last  Office  action.  The 
Examiner  has  nothing  further  to  add  in  connection  with  the 
rejection  of  these  claims. 

The  rejection  on  the  ground  of  multiplicity  is  also  ad¬ 
hered  to.  It  is  observed  that  applicant  states  that  he  has 
cancelled  more  claims  than  he  has  substituted  thetefor. 
Applicant  overlooks,  however,  that  he  has  added  a  new 
group  of  claims  162-219,  inclusive,  in  addition  to  such  sub¬ 
stitution.  While  22  claims  were  cancelled,  there  are  now 
about  40  claims  more  than  stood  in  the  case  at  the  time  of 
Office  action  of  March  24,  1943.  Since  applicant  states  that 
he  “knows  of  several  claims  that  are  identical  in  this  ap¬ 
plication  and  other  applications  ”  it  is  not  considered  neces¬ 
sary  to  further  point  out  the  duplication  of  claimed  matter 
that  exists  in  his  copending  applications.  As  to  the  matter 
of  unpatentability  over  the  prior  art,  the  applicant  is  not 
entitled  to  an  action  on  the  merits  on  claims  which  stand 
rejected  on  the  ground  of  multiplicity.  In  accordance  with 
the  holding  and  findings  in  ex  parte  Schwarz  1935  C.  D.  23, 
it  is  duty  of  the  applicant  to  point  out  how  each  claim 
patentably  differs  from  every  other  one. 
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The  rejection  of  claims  60,  222  and  223  and  the  require¬ 
ment  for  canceling  the  descriptive  matter  from  the  specifi¬ 
cation  are  made  FINAL.  Since  claims  60,  222  and  223  are 
copied  patent  claims  a  time  limit  of  thirty  days  from  the 
date  of  this  letter  is  set  for  appeal.  Rule  63. 

The  statutory  period  for  proper  response  to  the  final  re¬ 
jection  of  the  remaining  claims  standing  under  final  rejec¬ 
tion  of  January  25,  1944  expires  6  months  from  January 
25,  1944. 


OTTO  W.  STRACHAN 
Examiner. 


Supervisory  Examiner’s  Letter,  April  14,  1944 

UNITED  STATES  PATENT  OFFICE 
Richmond,  Virginia 

April  14, 1944 


Application  of 
Harold  Eugene  Edgerton 
Ser.  No.  685,501 
Filed  August  16, 1933 
For :  Electric  System 


Petition. 


This  is  a  petition  praying: 

“1.  That  the  Primary  Examiner  be  required  to 
allow  claims  60,  222  and  223  to  your  petitioner,  either 
with  or  without  interference. 

“2.  That  the  Primary  Examiner  be  ordered  to 
withdraw  his  requirement  for  cancellation  of  the  amen¬ 
datory  matter  to  the  specification  and  drawings,  and 
to  enter  the  same. 

“3.  That  the  Primary  Examiner  be  required  to 
withdraw  the  rejection  of  claims  74  and  76  to  81  on  the 
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ground  of  res  judicata  and  to  give  action  upon  the 
merits  of  the  said  claims. 

“4.  For  such  other  and  further  relief  as  may  he 
just.” 

It  is  clear  that  items  (1.)  and  (3.)  pertain  exclusively  to 
the  rejection  of  claims  which  matters  are  not  re  viewable  on 
petition.  Item  (2.)  involves  the  question  of  new  matter 
directly  related  to  the  grounds  on  which  claims  have  been 
rejected.  This  question  is  therefore  one  of  merits  and  may 
be  controlled  by  a  decision  on  appeal. 

It  is  noted  that  the  petitioner  has  filed  an  appeal  covering 
the  same  matters  on  which  the  petition  is  based.  The  peti¬ 
tion  is  accordingly  dismissed  and  the  request  for  a  hearing 
thereon  becomes  moot. 

The  petition  is  dismissed.  j 

W.  M.  ADAMS,  | 
Supervisory  Examiner. 

i 

Mr.  David  Hines, 

1  Federal  St., 

Boston,  Mass. 

i 

Commissioner’s  Decision  on  Petition 

UNITED  STATES  PATENT  OFFICE 

Washington  (25)  I 

March  20,  1945. 

Ex  parte  Harold  Eugene  Edgerton 
Serial  No.  685,501, 

Filed  August  16,  1933, 

Electric  System. 

This  is  a  petition  for  the  exercise  of  my  supervisory  au¬ 
thority  by  directing  the  Primary  Examiner  to  withdraw  his 


On 

Petition. 
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requirement  for  cancellation  of  certain  amendatory  matter 
from  the  specification  and  drawings  in  the  above-entitled 
application,  and  to  enter  the  same,  and  to  overrule  the 
rejection  by  the  Primary  Examiner  of  claims  74  and  76  to 
81  on  the  ground  of  res  adjudicata,  which  rejection  was 
sustained  by  the  Board  of  Appeals. 

F or  the  reasons  fully  set  forth  in  the  recommendation  of 
the  Board  of  Appeals  of  even  date  herewith,  which  recom¬ 
mendation  was  made  in  response  to  a  renewed  petition  for 
hearing  by  the  Board,  the  petition  is  denied. 

CONWAY  P.  COE, 
Commissioner . 

Mr.  David  Bines, 

1  Federal  Street, 

Boston,  Mass. 


Defendant’s  Exhibit  3. 

Paper  No.  12 

PAGES  1  AND  8  OF  AMENDMENT  F.  FILED  MARCH 
28, 1942,  IN  APPLICATION,  SERIAL  NO.  33,733 

UNITED  STATES  PATENT  OFFICE 

Harold  E.  Edgerton 
Serial  No.  33,733 
Filed  July  29, 1935 
Flash — Producing  Device 

Boston,  Mass.,  March  27, 1942. 

Hon.  Commissioner  of  Patents 
Washington,  D.  C. 

Sir: 

Please  amend  the  above-entitled  application  further,  as 
follows : 
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Page  2,  line  3,  substitute  a  comma  for  the  period  at  the 
end  of  the  line,  and  add:  — which  matured,  on  January  9, 
1940,  into  Letters  Patent  2,186,013. — 

Page  3,  line  14,  cancel  the  comma  and  substitute  a  hyphen. 

i 

*  •  •  #  • 

1  : 

57.  In  apparatus  for  producing  electric  energy  flashes, 

a  condenser,  a  source  of  potential  for  charging  the  conden¬ 
ser,  means  for  charging  the  condenser  to  a  predetermined 
potential  higher  than  the  potential  of  the  energy  source, 
said  means  comprising  an  inductance  and  an  electric  check 
valve  connected  in  series  circuit  with  the  energy  source  and 
with  the  condenser,  and  means  for  discharging  the  conden¬ 
ser  at  selected  intervals.  ! 

! 

58.  In  flash  producing  apparatus,  a  gaseous  conductor 
device  having  at  least  three  electrodes  of  the  type  in  which 
an  electric  discharge  between  two  main  electrodes  may  be 
initiated  by  changing  the  potential  of  the  third  electrode,  a 
condenser  shunted  across  the  main  electrodes,  means  for 
charging  said  condenser  comprising  a  source  of  current,  an 
inductance  and  an  electric  check  valve  connected  in  series, 
and  means  for  varying  the  potential  of  said  third  electrode 
to  cause  said  condenser  to  discharge  through  said  device. 

59.  In  apparatus  for  producing  substantially  uniform 
electric  energy  flashes,  a  condenser,  means  for  charging  the 
condenser  comprising  a  source  of  current  and  a  conductor 
having  resistance  and  inductance  of  such  magnitude  rela¬ 
tive  to  the  capacity  of  the  condenser  that  the  charging  cir¬ 
cuit  is  an  oscillating  circuit,  such  means  being  adapted 
to  develop  a  maximum  condenser  voltage  not  substantially 

I  higher  than  the  condenser  voltage  which  exists  at  the  in¬ 

stant  immediately  preceding  the  discharge  of  the  condenser, 
and  means  for  discharging  the  condenser  at  selected  inter¬ 
vals.  j 
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Paper  No.  23 

In  re  Application 
of 

Harold  Eugene  Edgerton, 

Ser.  No.  33,733, 

Filed:  July  29,  1935, 

For:  Flash-Producing 
Device. 


EXAMINER’S  STATEMENT,  NOVEMBER  28,  1942, 
IN  APPLICATION,  SERIAL  NO.  33,733. 

Applicant  appeals  from  the  linal  rejection  of  claims  19, 
20,  22,  23,  20-30,  inclusive,  33,  35,  42,  43,  49-51,  inclusive,  and 
57-94,  inclusive.  By  amendment  of  September  10,  1942, 
entered  for  purposes  of  appeal,  applicant  has  cancelled 
claims  10, 19,  20,  22,  29-35,  inclusive,  61  and  62,  and  submit  ¬ 
ted  new  claims  75-94,  inclusive. 

Claims  1-6,  inclusive,  8,  9,  13-18,  inclusive,  21,  24-27,  in¬ 
clusive,  38,  42-48,  inclusive,  50-56,  inclusive,  60,  69,  75,  76, 
78-83,  inclusive,  86,  87,  88  and  92  stand  allowed.  The  re¬ 
maining  claims  in  this  application  are  to  be  considered  on 
appeal  and  read  as  follows: 

23.  A  flash-producing  device  comprising  a  lumi¬ 
nescent-discharge  device,  an  electric-discharge  device 
in  series  therewith,  a  condenser,  an  oscillatory  dis¬ 
charge  circuit  including  said  condenser  and  said  dis¬ 
charge  devices,  means  for  charging  the  condenser,  and 
means  for  causing  said  condenser  to  discharge  sudden¬ 
ly  through  said  discharge  devices  at  successive  inter¬ 
vals. 

28.  A  flash-producing  device  comprising  an  oscilla¬ 
tory  circuit  including  a  luminescent  gaseous-discharge 
device  having  a  substantial  gas  pressure  and  a  rela- 
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tively  low-drop  rectifier  tube,  and  means  for  causing  a 
surge  current  to  flow  in  said  circuit. 

49.  In  combination  with  apparatus  adapted  for  ex¬ 
citation  by  electrical  impulses,  means  for  exciting  such 
apparatus  comprising  a  condenser,  a  source  of  energy 
for  charging  the  condenser,  means  connected  in  series 
circuit  with  the  energy  source  and  with  the  condenser 
for  charging  the  condenser  to  a  potential  higher  than 
the  potential  of  the  energy  source,  said  means  com¬ 
prising  an  electric  check  valve  and  an  inductance  form¬ 
ing  with  the  condenser  a  slightly  damped  oscillating 
circuit,  means  for  discharging  the  condenser  at  selected 
intervals,  and  means  for  conveying  to  the  apparatus 
the  voltage  impulse  which  occurs  at  the  instant  that 
current  ceases  to  flow  through  said  electric  check  valve. 

57.  In  apparatus  for  producing  electric  energy  flash¬ 
es,  a  condenser,  a  source  of  potential  for  charging  the 
condenser,  means  for  charging  the  condenser  to  a  pre¬ 
determined  potential  higher  than  the  potential  of  the 
energy  source,  said  means  comprising  an  inductance 
and  an  electric  check  valve  connected  in  series  circuit 
with  the  source  and  with  the  condenser,  and  means  for 
discharging  the  condenser  at  selected  intervals. 

58.  In  flash  producing  apparatus,  a  gaseous  conduc¬ 
tor  device  having  at  least  three  electrodes  of  the  type  in 
which  an  electric  discharge  between  two  main  electrodes 
may  be  initiated  by  changing  the  potential  of  the  third 
electrode,  a  condenser  shunted  across  the  main  elec¬ 
trodes,  means  for  charging  said  condenser  comprising 
a  source  of  current,  an  inductance  and  an  electric  chqck 
valve  connected  in  series,  and  means  for  varying  the 
potential  of  said  third  electrode  to  cause  said  con¬ 
denser  to  discharge  through  said  device. 

59.  In  apparatus  for  producing  substantially  uni- 

i 

form  electric  energy  flashes,  a  condenser,  means  for 
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charging  the  condenser  comprising  a  source  of  current 
and  a  conductor  having  resistance  and  inductance  of 
such  magnitude  relative  to  the  capacity  of  the  condenser 
that  the  charging  circuit  is  an  oscillating  circuit,  such 
means  being  adapted  to  develop  a  maximum  condenser 
voltage  not  substantially  higher  than  the  condenser 
voltage  which  exists  at  the  instant  immediately  pre¬ 
ceding  the  discharge  of  the  condenser,  and  means  for 
discharging  the  condenser  at  selected  intervals. 

63.  An  electric  system  comprising  a  circuit  includ-- 
ing  a  condenser  and  a  mercury-pool  tube  having  a  start¬ 
ing  electrode,  a  transformer  having  a  primary  winding 
and  a  substantially  damped  secondary  winding  con¬ 
nected  to  said  starting  electrode,  means  for  charging 
said  condenser,  and  means  for  causing  said  condenser 
to  discharge  through  said  tube,  said  means  including 
means  for  causing  a  surge  of  current  to  flow  through 
the  primary  winding  of  the  transformer. 

64.  An  electric  system  comprising  a  circuit  including 
a  condenser  and  a  gaseous-electric-discharge  device 
having  a  control  grid,  a  transformer  having  a  primary 
winding  and  a  substantially  damped  secondary  winding 
connected  to  said  control  grid,  means  for  charging  said 
condenser,  and  means  for  causing  said  condenser  to 
discharge  through  said  discharge  device,  said  means 
including  means  for  causing  a  surge  of  current  to  flow 
through  the  primary  winding  of  the  transformer. 

65.  An  electric  system  comprising  a  gaseous-elec¬ 
tric-discharge  device  the  temperature  and  consequently 
the  pressure  of  which  are  adapted  to  become  relatively 
high  with  increase  in  temperature  of  the  discharge 
through  the  device  or  with  increase  in  the  rate  of  such 
discharge,  a  condenser,  an  oscillatory  discharge  circuit 
including  said  condenser  and  said  discharge  device, 
means  for  charging  said  condenser,  means  for  causing 
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said  condenser  to  discharge  suddenly  through  said 
discharge  device  at  successive  intervals,  and  means  for 
maintaining  the  operation  of  said  discharge  device 
notwithstanding  the  relatively  high  pressure  thereof. 

Claims  77,  84  and  85  are  of  the  group  of  new  claims  sub¬ 
mitted  in  applicant’s  amendment  of  Sept.  10,  for  purposes 
of  approval. 

Claim  77  is  considered  unpatentable  over  the  Swiss  show¬ 
ing,  and  is  so  rejected.  The  device  1,  of  the  Swiss  system, 
is  supplied  high  frequency  oscillatory  impulses  by  coil  4, 
with  which  it  is  in  circuit.  The  impulses  are  applied  be¬ 
tween  cathode  and  ring  electrode  3.  These  two  electrodes 
act,  in  effect,  as  a  cathode  and  anode,  as  claimed. 

i 

Claim  84  is  considered  unpatentable  over  the  Swiss  show¬ 
ing  and  is  so  rejected.  The  tube  1  in  Fig.  2  of  the  Swiss 
showing  is  the  claimed  load,  and  the  tube  10  is  device  having 
a  control  electrode.  The  switch  shown  serves  to  impress 
a  transient  on  the  control  electrode  by  means  of  the  tickler 

coil.  ! 

i 

Claim  85  is  also  considered  unpatentable  over  the  Swiss 
Fig.  2,  and  is  also  so  rejected.  The  condenser  of  the  Swiss 
system  is  charged  and  discharged  at  intervals  since  the 
circuit  is  oscillating.  I 

Claims  49,  57,  58  and  59  were  each  rejected  on  the  ground 
that  applicant  is  estopped  from  prosecuting  these  claims 
in  this  application.  These  claims  are  claims  copied  from 
Miller  patent  #2,043,484  and  Miller  patent  #2,073,247. 
Claim  49  corresponds  to  claim  2  of  Miller  patent  #2,043,484,  . 
claim  57  corresponds  to  claim  7  of  Miller  patent  #2,073,747, 
claim  58  corresponds  to  claim  9  of  Miller  patent  #2,073,747, 
and  claim  59  is  claim  14  of  Miller  patent  #2,073,747.  This 
application  was  involved  in  an  interference  with  each  of 
these  Miller  patents,  and  such  interferences  having  termi- 
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nated  by  dissolution  in  Interference  #74,986,  and  by  award 
of  priority  to  applicant  in  Interference  #76,771,  it  is 
thought  that  applicant  should,  in  these  interferences,  have 
presented  on  proper  motion,  any  further  Miller  patent 
claims  which  he  felt  should  be  contested. 

Applicant  had  the  right,  under  Rule  109,  to  present  addi¬ 
tional  Miller  patent  claims,  within  the  motion  period.  Appli¬ 
cant  failed  to  exercise  such  right  during  those  motion  pe¬ 
riods. 

Claim  89  is  for  substantially  the  same  subject  matter  as 
claim  58  of  this  application.  The  introductory  clauses  of 
these  claims,  only,  differ  in  language.  Claim  89  is  ad¬ 
dressed  to  a  “combination”  rather  than  “flash  producing 
apparatus”,  as  in  claim  58.  In  this  application,  these 
claims  obviously  are  patentable  equivalents.  Accordingly, 
claim  89  is  rejected  on  the  ground  of  estoppel  to  prosecute, 
as  claim  58.  The  same  reasons  apply. 

Claim  90  differs  from  allowed  claim  44,  only  in  that  claim 
90  recited,  “In  combination”  in  the  introduction,  whereas 
claim  44  recites  as  an  introduction,  “Apparatus  for  pro¬ 
ducing  electrical  energy  flashes”.  The  two  claims  are  not 
seen  to  be  patentably  distinct.  Read  on  applicant’s  dis¬ 
closure,  these  claims  are  patentable  duplicates,  and,  ac¬ 
cordingly,  claim  90  is  rejected  as  being  a  patentable  dupli¬ 
cate,  in  substance,  of  allowed  claim  44. 
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Paper  No.  46 

Dec  20  1943 
Mailed 

IN  THE  UNITED  STATES  PATENT  OFFICE 

DECISION  OF  THE  BOARD  OF  APPEALS 
IN  APPLICATION,  SERIAL  NO.  33,733 


BEFORE  THE  BOARD  OF  APPEALS 


Ex  parte  Harold  Eugene  Edgerton 


Application  for  Patent  filed  July  29,  1935,  Serial  No. 
33,733.  Flash-Producing  Device. 


Mr.  David  Rines  for  appellant. 


Applicant  has  filed  no  brief  and  did  not  appear  at  the 
hearing  set  for  December  2,  1943. 

! 

The  record  shows  that  two  postponements  of  hearings 
on  the  appeal  have  been  given  and  the  application  has  been 
twice  remanded  to  the  examiner  to  permit  further  prosecu¬ 
tion  by  petitions  for  withdrawal  of  the  final  rejection  and 
bv  proposals  for  further  amendments  to  the  claims.  Such 
petitions  have  been  denied  and  the  amendments  have  been 
denied  in  part.  Applicant’s  most  recent  “Motion”  to  sus¬ 
pend  all  proceedings,  including  the  appeal,  and  to  remand 
to  the  examiner  was  made  just  prior  to  the  hearing  date 
set  for  December  2nd.  The  request  therewith  made  was 
for  consideration  again  of  questions  twice  decided  ad- 
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versely  to  him  on  petition.  It  does  not  appear  to  us  that 
mere  persistence  in  requests  for  reconsideration  of  pro¬ 
cedural  questions  decided  adversely  on  petition  should 
take  the  place  of  prosecution  of  the  appeal  in  accordance 
with  Rule  137  in  a  case  having  the  age  of  this  one. 

In  accordance  with  the  practice  where  no  brief  is  filed 
or  no  appearance  is  made  at  the  hearing  on  appeal,  as 
set  forth  in  Ex  parte  Booth,  1913  C.  D.  7,  the  appeal  from 
the  decision  of  the  Primary  Examiner  is  dismissed. 

BO  ARD  OF  APPEALS : 

E.  T.  MORGAN, 

E xamimer -in-Chief , 

J.  W.  CLIFT, 
Examiner-in-Cliicf , 

V.  I.  RICHARD, 

Examin  e  r -in-Chi  e  /. 

December  20,  1943. 

Mr.  David  Rines, 

1  Federal  Street, 

Boston,  Mass. 
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Paper  No.  52 

PAGES  1,  2,  3  AND  13  OF  AMENDMENT  L 

i 

Filed  May  25,  1944,  in  application,  Serial  No.  33,733.1 
UNITED  STATES  PATENT  OFFICE 

I 

Harold  E.  Edgerton 
Serial  No.  33,733 

Filed  July  29,  1935  ! 

Flash-Producing  Device 

Boston,  Mass.,  May  23,  1944. 

Hon.  Commissioner  of  Patents 
Richmond  20,  Virginia 

Sir:  | 

i 

Please  amend  the  above-entitled  application  further  as 
follows : 

i 

Page  8,  line  15,  cancel  “is  needed”  and  substitute: — may 
be  desirable — .  j 

Page  9,  line  11  from  the  bottom,  cancel  “continuously” 
and  substitute:  — continually — . 

j 

Claim  55,  line  4,  cancel  the  hyphen  between  “check”  and 
“valve”. 

Cancel  claims  49,  57,  58,  59,  63,  64,  66,  67,  68,  71,  172, 
73,  74,  77,  85,  89  to  94,  inclusive,  and  95  to  101,  inclusive, 
and  substitute: 

— 102.  In  combination  with  apparatus  adapted  for 
excitation  by  electrical  impulses,  means  for  exciting  such 
apparatus  comprising  a  condenser,  a  source  of  energy  for 
charging  the  condenser,  means  connected  in  series  circuit 
with  the  energy  source  and  with  the  condenser  for  charging 
the  condenser  to  a  potential  higher  than  the  potential  of  the 
energy  source,  said  means  comprising  an  electric  check 
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valve  and  an  inductance  forming  with  the  condenser  a 
slightly  damped  oscillating  circuit,  means  for  discharging 
the  condenser  at  selected  intervals,  and  means  for  convey¬ 
ing  to  the  apparatus  the  voltage  impulse  which  occurs  at 
the  instant  that  current  ceases  to  flow  through  said  electric 
check  valve. 

103.  In  apparatus  for  producing  electric  energy  flashes, 
a  condenser,  a  source  of  potential  for  charging  the  con¬ 
denser,  means  for  charging  the  condenser  to  a  predeter¬ 
mined  potential  higher  than  the  potential  of  the  energy 
source.,  said  means  comprising  an  inductance  and  an  elec¬ 
tric  check  valve  connected  in  series  circuit  -with  the  energy 
source  and  with  the  condenser,  and  means  for  discharg¬ 
ing  the  condenser  at  selected  intervals. 

104.  In  flash  producing  apparatus,  a  gaseous  conductor 
device  having  at  least  three  electrodes  of  the  type  in  which 
an  electric  discharge  between  two  main  electrodes  may  be 
initiated  by  changing  the  potential  of  the  third  electrode, 
a  condenser  shunted  across  the  main  electrodes,  means  for 
charging  said  condenser  comprising  a  source  of  current, 
an  inductance  and  an  electric  check  valve  connected  in 
series,  and  means  for  varying  the  potential  of  said  third 
electrode  to  cause  said  condenser  to  discharge  through 
said  device. 

105.  In  apparatus  for  producing  substantially  uniform 
electric  energy  flashes,  a  condenser,  means  for  charging  the 
condenser  comprising  a  source  of  current  and  a  conductor 
having  resistance  and  inductance  of  such  magnitude  rela¬ 
tive  to  the  capacity  of  the  condenser  that  the  charging  cir¬ 
cuit  is  an  oscillating  circuit,  such  means  being  adapted  to 
develop  a  maximum  condenser  voltage  not  substantially 
higher  than  the  condenser  voltage  which  exists  at  the 
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instant  immediately  preceding  the  discharge  of  the  con¬ 
denser,  and  means  for  discharging  the  condenser  at  select¬ 
ed  intervals. 

106.  An  electric  system  comprising  a  circuit  including 
a  condenser  and  a  mercury-pool  tube  having  a  starting 
electrode,  a  transformer  having  a  primary  ■winding  and  a 
substantially  damped  secondary  winding  connected  to  said 
•starting  electrode,  means  for  charging  said  condenser,  and 
means  for  causing  said  condenser  to  discharge  through 
said  tube,  said  last-named  means  including  means  for 
causing  a  single  surge  of  current  to  flow  through  the 
primary  winding  of  the  transformer. 

| 

107.  An  electric  system  comprising  a  circuit  including 
a  condenser  and  a  gaseous-electric-discharge  device  having 
a  control  grid,  a  transformer  having  a  primary  winding 
and  a  substantially  damped  secondary  winding  connected 
to  said  control  grid,  means  for  charging  said  condenser, 
and  means  for  causing  said  condenser  to  discharge  through 
said  discharge  device,  said  last-named  means  including 
means  for  causing  a  single  surge  of  current  to  flow  through 
the  primary  winding  of  the  transformer. 


REMARKS  j 

In  recent  conference  with  the  First  Assistant  Commis- 

i 

sioner,  it  was  suggested  that,  in  order  to  avoid  confusion, 
all  the  claims  in  controversy  be  embodied  in  a  single 
amendment.  This  the  applicant  readily  agreed  to  do,  but 
it  is  to  be  understood  that  the  applicant  is  not  thereby 
waiving  any  rights'. 

i 

In  order  that  this  amendment  may  be  complete  in  itself, 
without  making  it  necessary  to  refer  to  prior  papers^  the 
applicant  will  represent  not  only  the  claims  in  dispute^  but 
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also  the  arguments.  These  will  aid  the  Primary  Examiner 

to  prepare  a  new  Examiner's  Statement. 

» 

It  was  further  agreed  that  the  Primary  Examiner  was 
to  take  very  prompt  action  in  this  case,  and  that  the  appli¬ 
cant  was  thereafter  to  file  an  appeal  promptly. 

The  claims  of  the  present  amendment  bear  the  following 
relation  to  the  claims  as  originally  numbered: 


The  Present 
Amendment 

The  Original 
Numbering 

102 

49 

103 

57 

104  • 

58 

105 

59 

106 

63 

107 

64 

108 

66 

109 

67 

110 

.  •  68 

111 

71 

112 

72 

113 

.  73 

114 

74 

115 

77 

116 

85 

117 

89 

118 

91 

119 

95 

120 

96 

121 

97 

122 

.  98 

123 

99 

124 

100 

125 

101 

Paper  No.  34 

UNITED  STATES  PATENT  OFFICE 
Richmond,  Virginia. 


In  re  Application 
of 

Harold  E.  Edgerton, 
Ser.  No.  311,724, 

Filed :  Dec.  30, 1939, 
For:  Electric  System. 


Mailed  Oct.  5, 1943 


Appeal 

to 

Board  of  Appeals. 


EXAMINER’S  STATEMENT  IN  APPLICATION, 
SERIAL  NO.  311,724. 

Applicant  appeals  from  the  final  rejection  of  claims  1-7, 
inclusive,  9,  10,  12,  and  14.  The  remaining  claims  in  this 
case  all  stand  allowed  in  view  of  amendments  filed  prior 
to  this  appeal. 

THE  CLAIMS: 


The  rejected  claims  read  as  follows : 

1.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connected  in  circuit  with  a  source  of 
potential  and  with  means  for  varying  the  impulse  rate 
comprising  a  variable  impedance,  and  means  for  con¬ 
veying  such  impulses  to  the  flash  producing  apparatus. 

2.  In  combination  with  apparatus  adapted  fo?  ex¬ 
citation  by  electrical  impulses,  means  for  exciting  such 
apparatus  comprising  a  condenser,  a  source  of  energy 
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for  charging  the  condenser,  means  connected  in  series 
circuit  with  the  energy  source  and  with  the  condenser 
for  charging  the  condenser  to  a  potential  higher  than 
the  potential  of  the  energy  source,  said  means  com¬ 
prising  an  electric  check  valve  and  an  inductance  form¬ 
ing  with  the  condenser  a  slightly  damped  oscillating 
circuit,  means  for  discharging  the  condenser  at  selected 
intervals,  and  means  for  conveying  to  the  apparatus 
the  voltage  impulse  which  occurs  at  the  instant  that 
current  ceases  to  flow  through  said  electric  check  valve 

3.  Apparatus  of  the  type  defined  in  claim  1  in  which 
the  gaseous  discharge  device  is  a  gaseous  conductor 
device  having  at  least  three  electrodes  of  a  type  in 
which  the  maximum  potential  -which  can  be  established 
between  tw*o  main  electrodes  without  appreciable  cur¬ 
rent  flow  therebetween  may  be  controlled  by  controlling 
the  potential  between  one  of  said  main  electrodes  and 
a  third  electrode. 

4.  Apparatus  of  the  type  defined  in  claim  1  in  which 
the  static  inverter  includes  a  second  condenser  ar¬ 
ranged  in  series  circuit  with  the  gaseous  discharge 
device  and  the  source  of  potential. 

5.  Apparatus  of  the  type  defined  in  claim  1  in  which 
the  static  inverter  includes  a  second  condenser  shunted 
across  the  gaseous  discharge  device. 

6.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  in  series  circuit  with  a  source  of  poten¬ 
tial  and  with  a  second  condenser,  and  means  for  vary¬ 
ing  the  impulse  rate  comprising  a  variable  impedance 
shunted  across  said  second  condenser,  and  means  for 
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conveying  sucli  impulses  to  the  flash  producing  ap¬ 
paratus. 

7.  In  combination  with  apparatus  for  producing 
electrical  energy  flashes  of  the  type  in  which  a  Con¬ 
denser  is  periodically  discharged  through  a  gaseous 
conductor  lamp,  means  for  initiating  discharge  of  the 
condenser  at  selected  intervals  consisting  of  a  static 
inverter  for  producing  electrical  impulses  at  a  con¬ 
trolled  rate,  said  inverter  comprising  a  gaseous  dis¬ 
charge  device  connected  in  circuit  with  a  source  of  po¬ 
tential,  a  second  condenser  shunted  across  the  gaseous 
discharge  device,  and  means  for  varying  the  impulse 
rate  comprising  a  variable  impedance  connected  in 
the  charging  circuit  of  the  second  condenser,  and  means 
for  conveying  such  impulses  to  the  flash  producing 
apparatus. 

9.  A  static  inverter  comprising  a  condenser,  a 
source  of  potential  for  charging  the  condenser,  means 
connected  in  series  circuit  with  the  energy  source  and 
with  the  condenser  for  charging  the  condenser  to  a 
potential  higher  than  the  potential  of  the  energy  source, 
said  means  comprising  an  electric  check  valve  and  an 
inductance  forming  with  the  condenser  an  oscillating 
circuit,  means  for  discharging  the  condenser  compris¬ 
ing  a  gaseous  discharge  device  having  at  least  three 
electrodes  and  of  the  type  in  which  the  maximum  po¬ 
tential  which  can  be  established  between  two  main 
electrodes  without  appreciable  current  flow  there¬ 
between  may  be  controlled  by  controlling  the  potential 
between  one  of  said  main  electrodes  and  a  third  elec¬ 
trode;  said  condenser  discharge  means  also  including 
means  for  impressing  between  the  third  electrode  and 
one  of  the  main  electrodes  of  said  gaseous  conductor 
device  the  voltage  impulse  which  occurs  at  the  instant 
current  ceases  to  flow  through  said  electric  check  valve. 


i 
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10.  A  static  inverter  of  the  type  defined  in  claim  9, 
embodying  as  an  additional  element  a  variable  imped¬ 
ance  for  controlling  the  intervals  between  condenser 
discharges. 

12.  In  apparatus  for  producing  electric  energy 
flashes,  a  condenser,  a  source  of  potential  for  charging 
the  condenser,  means  for  charging  the  condenser  to  a 
predetermined  potential  higher  than  the  potential  of 
the  energy  source,  said  means  comprising  an  induct¬ 
ance  and  an  electric  check  valve  connected  in  series 
circuit  with  the  energy  source  and  with  the  condenser, 
and  means  for  discharging  the  condenser  at  selected  in¬ 
tervals. 

14.  In  apparatus  for  producing  substantially  uni¬ 
form  electric  energy  flashes,  a  condenser,  means  for 
charging  the  condenser  comprising  a  source  of  current 
and  a  conductor  having  resistance  and  inductance  of 
such  magnitude  relative  to  the  capacity  of  the  con¬ 
denser  that  the  charging  circuit  is  an  oscillating  cir¬ 
cuit,  such  means  being  adapted  to  develop  a  maximum 
condenser  voltage  not  substantially  higher  than  the 
condenser  voltage  which  exists  at  the  instant  immedi¬ 
ately  preceding  the  discharge  of  the  condenser,  and 
means  for  discharging  the  condenser  at  selected  in¬ 
tervals. 

Claims  1-7  inclusive,  9  and  10  are  claims  originating 
in  and  copied  from  a  patent  to  Miller  #2,043,484.  These 
claims  were  finally  rejected  in  this  application  February 
15,  1940,  on  the  ground  of  estoppel  based  on  the  provisions 
of  Rule  127.  Such  rejection  was  sustained  by  the  Board 
of  Appeals  in  its  decision  of  August  1, 1941.  A  request  for 
reconsideration  was  denied  by  the  Board  of  Appeals  on 
September  16,  1941. 

On  January  3,  1942  applicant  petitioned  the  Commis¬ 
sioner  that  the  Primary  Examiner  be  authorized  to  declare 


an  interference  between  this  application  and  Miller  patent 
#2,043,484.  This  petition  was  denied  January  20,  1942. 

Claims  1-7,  inclusive,  9  and  10  were  retained  in  this  ap¬ 
plication  by  applicant,  and  they  were  finally  rejected,  Feb¬ 
ruary  19,  1943  (the  rejection  on  which  the  instant  appeal 
is  taken)  on  the  ground  that  applicant  was  estopped  from 
further  prosecuting  these  claims.  Applicant  had  the  statu¬ 
tory  right  of  appeal  to  the  courts,  Section  4911,  4912,  or 
4915,  R.  S.,  from  the  above  referred  to  adverse  decision  of 
the  Board  of  Appeals.  Applicant  failed  to  exercise  such 
right  within  the  time  limit  allowed  for  seeking  such  relief. 
Accordingly  applicant  is  held  clearly  estopped  from  fur¬ 
ther  prosecuting  such  claims  in  this  application. 

The  decision  on  applicant’s  petition,  rendered  January 
20,  1942  stated, 

“From  the  adverse  decision  of  the  Board  of  Appeals 
the  applicant  had  statutory  right  of  appeal  under  Re¬ 
vised  Statutes,  Sections  4911  and  4912,  or  the  option 
to  proceed  under  Revised  Statutes,  Section  4915. 
Clearly  a  decision  from  which  an  appeal  may  be  taken 
should  not  be  received  by  petition.” 

Applicant  appears  to  contend  that  he  could  not  obtain  a 
review  of  the  Board  of  Appeals’  decision  of  August  1, 1941, 
sustaining  the  examiner’s  final  rejection  on  the  ground  of 
estoppel  under  the  Rule  127,  for  the  reason  that  the  colurts 
would  not  consider  piece-meal  prosecutions,  and  would  not 
take  jurisdiction  of  the  case  until  there  had  been  a  complete 
final  rejection  of  all  the  claims  in  the  case.  The  final  rejec¬ 
tion  of  February  15, 1940  is  concerned  only  with  the  copied 
patent  claims ;  action  on  the  remaining  claims  was  deferred 
until  the  question  of  an  interference  was  settled.  Section 
4911,  R.  S.  specifically  states,  “If  any  applicant  is  dis¬ 
satisfied  with  the  decision  of  the  Board  of  Appeals,  he  may 
appeal  to  the  Court  of  Appeals,  *  #  No  reason  is  seen 
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why  the  Board’s  decision  sustaining  the  Office  final  rejec¬ 
tion  of  February  15,  1940,  could  not  have  been  carried  to 
the  courts  within  the  time  allowed  for  such  remedy.  Appli¬ 
cant  has  filed  no  verified  showing  to  indicate  that  an  appeal 
has  been  filed  in,  and  has  been  refused  consideration  by, 
any  court. 

The  practice,  if  applicant’s  contentions  are  correct, 
would  result  in  extended  delay  in  determining  whether  or 
not  an  interference  should  be  set  up  between  an  application 
and  a  patent,  since  the  remaining  claims,  other  than  copied 
patent  claims,  in  an  application,  may  require  extended  ex 
parte  treatment  before  final  disposition  could  be  had.  Buie 
63  (d)  and  the  practice  under  Ex  parte  Weber  and  Wood¬ 
ford  1919  C.  D.  65  require  prompt  and  special  treatment  of 
claims  copied  from  a  patent  for  purposes  of  interference 
so  that  any  proper  interference  proceeding  may  be  prompt¬ 
ly  instituted. 

The  issue  here  is  not  whether  or  not  claims  1-7,  9,  and 
10  were  properly  rejected  in  the  rejection  on  the  grounds 
of  estoppel  under  Rule  27,  as  affirmed  by  the  Board  of  Ap¬ 
peals,  August  1,  1941.  The  present  issue  is  concerned  only 
with  the  question  of  whether  or  not  applicant’s  failure  to 
appeal  the  Board’s  decision  of  August  1,  1941,  stands  as  an 
estoppel  to  further  prosecution  of  these  claims  in  this  case. 

Claims  12  and  14  were  rejected  on  the  ground  of  estoppel. 

Claims  12  and  14  are  duplicates  of  claims  7  and  14,  of  a 
Miller  patent  #2,073,247,  filed  Feb.  5,  1934,  and  also  of 
claims  7  and  14  of  a  reissue  application  of  this  patent, 
Serial  #200,090  filed  April  5, 1938. 

Applicant  was  a  party  to  Interference  #76,771,  involving 
applicant’s  copending  application  Serial  #33,733,  filed  July 
29, 1935,  and  the  Miller  reissue  application  Serial  #200,090. 
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The  party  Edgerton  was  the  junior  party  in  such  interfer¬ 
ence.  Since  Edgerton ’s  application  Serial  #33,733  was  in¬ 
volved  in  an  interference  with  the  Miller  patent  reissue 
application,  and  that  Edgerton  application  has  the  same 
parent,  Serial  #685,501,  as  the  instant  Edgerton  applica¬ 
tion,  any  further  Miller  patent  claims  which  the  Edgerton 
interests  may  have  desired  to  contest,  should  have  been 
presented  by  proper  motion  or  motions  under  Rule  109 
during  the  interference  proceedings.  This  holding  is  sup¬ 
ported  in  Dirkes  v.  Eitzen,  1939  C.  D.  585,  wherein  it  was 
held  that  it  is  the  purpose  of  Rule  109  to  expedite  the  pro¬ 
cedure  in  interferences,  and  it  is  the  practice  of  the  Office 
to  require  the  parties  to  bring  in  all  inter-parties  contro¬ 
versies  in  a  single  proceeding.  The  party  Edgerton  was 
junior  in  Interference  #76,771.  Rule  116  does  not  relieve 
the  junior  party  from  the  working  of  an  estoppel  as  tb  all 
issues  that  could  have  been  made  the  basis  of  an  inter¬ 
ference  between  the  parties  of  interest  involved.  The  award 
of  priority  to  the  junior  party  of  Interference  #76*771, 
does  not  alter  the  situation. 

Claims  12  and  14  of  the  instant  application  are  dupli¬ 
cates  of  claims  57  and  59  standing  in  Edgerton  application 
Serial  #33,733.  Claims  57  and  59  were  finally  rejected  and 
the  rejection  included  the  same  ground  of  estoppel  applied 
to  claims  12  and  14.  Application  Serial  #33,733  is  now 
before  the  Board  of  Appeals,  the  finally  rejected  claiips  in¬ 
cluding  claims  57  and  59,  having  been  appealed.  Attention 
is  directed  to  the  Examiner’s  Statement  mailed  November 
28,  1942  and  the  supplemental  statement  mailed  in  connec¬ 
tion  with  such  appeal. 

Claims  12  and  14  were  required  to  be  cancelled  from  the 
present  case.  Applicant  may  not  properly  prosecut^  the 
same  claims  in  two  applications  simultaneously.  Having 
maintained  the  above  two  copied  patent  claims  in  applica¬ 
tion  Serial  #33,733,  through  final  rejection  and  to  appeal, 
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in  that  application,  it  is  thought  that  an  election  to  prose¬ 
cute  such  claims  in  Serial  #33,733  is  clearly  indicated.  Ac¬ 
cordingly  such  claims  should  be  cancelled  from  the  present 
application. 

It  is  submitted  that  the  rejected  claims  stand  properly 
rejected  and  should  not  be  allowed. 

Respectfully, 

OTTO  W.  STRACHAN, 
Examiner ,  Division  54. 


Paper  No.  41 

IN  THE  UNITED  STATES  PATENT  OFFICE 


BEFORE  THE  BOARD  OF  APPEALS 


Ex  parte  Harold  Eugene  Edgerton 


Application  for  Patent  filed  December  30,  1939,  Serial 
No.  311,724.  Electric  System. 


Mr.  David  Rines  for  appellant. 


This  is  an  appeal  from  the  decision  of  the  examiner  finally 
rejecting  claims  1  to  7,  inclusive,  9,  10,  12  and  14.  The 
claims  are  divided  into  two  groups.  Claims  1  to  7,  8  and 
10  stand  rejected  on  one  ground,  while  claims  12  and  14 
are  rejected  for  other  reasons.  Since  the  novelty  of  the 
appealed  claims  is  admitted  it  is  not  deemed  necessary  to 
copy  any  of  them  here.  These  claims  stand  finally  rejected 
purely  on  formal  grounds. 


* 


569 


This  application  is  said  to  be  a  i  1  continuation-in-part  ”  of 
appellant’s  earlier  case,  Serial  No.  685,501,  filed  August  16, 
1933,  which  is  also  before  us  on  appeal  on  which  a  deci¬ 
sion  will  be  rendered  of  even  date  herewith. 

Present  claims  1  to  7,  9  and  10  were  counts  of  Interfer¬ 
ence  No.  74,402  between  the  parent  application  685,501  and 
a  patent  to  Miller  No.  2,043,484  issued  June  6,  1936.  On 
a  motion  brought  by  the  party  Miller,  this  interference  was 
dissolved  on  the  ground  that  the  counts  would  not  read 
on  the  disclosure  in  said  parent  case  and  this  decision  was 
affirmed  by  this  Board  in  July  1939.  As  to  this  group  of 
claims,  this  controversy  had  its  beginning  as  a  result  of 
said  decision.  Appellant  contends  that  he  was  satisfied 
that  the  description  in  the  earlier  case  was  ample  to  sup¬ 
port  the  claims  and  was  surprised  that  the  office  held  other¬ 
wise.  He,  thereafter,  filed  the  present  case  in  which  was 
included  the  features  held  to  be  missing  from  the  earlier 
case. 

In  application  Serial  No.  685,501  our  previous  decision, 
rendered  on  the  motion  to  dissolve  above  referred  tp,  has 
been  considered  and  we  have  reached  the  conclusion  that 
the  subject  matter  there  involved  is  now  res  adjudicata 
for  reasons  there  set  forth.  Since  appellant  apparently 
acquiesced  in  the  Board’s  decision  on  the  motion  to  dis¬ 
solve,  for  he  took  no  appeal  to  the  Court,  said  decision  has 
become  final  in  so  far  as  this  case  is  concerned. 

i 

If  this  case  contains  matter  not  disclosed  in  the  parent 
case,  then  this  is  a  new  case  with  respect  to  the  additional 
matter  and  in  so  far  as  the  subject  matter  here  involved  is 
concerned  this  application  must  be  regarded  as  having  a 
filing  date  of  December  30,  1939.  As  the  Miller  patent 
was  granted  about  two  and  one-half  years  before  this 
date,  any  interference  between  this  case  and  the  Miller 
patent  is  barred  under  Rule  94. 


I 

i 


i 
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In  addition  it  may  be  said  that  applicant  bad  ample  warn¬ 
ing  during  the  motion  period  in  Interference  No.  74,402  that 
the  lack  of  disclosure  in  the  parent  case  would  be  urged 
by  his  opponent,  and  therefore  he  should  have  filed  this 
case  during  said  motion  period  as  provided  for  under  Rule 
109,  and  then  he  should  have  moved  to  substitute  this  case 
for  the  parent  case  as  provided  for  in  the  rule.  However, 
we  need  not  discuss  this  further  because  we  must  hold  that 
as  to  the  subject  matter  of  this  group  of  claims,  appellant 
must  rely  on  December  30,  1939  as  the  filing  date.  The 
declaration  of  interference  under  these  circumstances  is 
definitely  barred  by  Rule  94  which  is  but  a  paraphrase  of 
Sec.  4903  R.  S. 

This  group  of  claims  was  previously  before  us  on  appeal 
and  on  August  1,  1941  we  affirmed  the  examiner  on  the 
ground  that  these  claims  were  barred  by  the  provision  of 
Rule  127,  which  forbids  a  second  interference  upon  a  new 
application  for  the  same  invention  filed  by  either  party. 
No  appeal  to  the  Court  was  taken  from  this  decision.  Ap¬ 
pellant  contends  that  the  Court  would  not  have  entertained 
such  an  appeal  since  there  were  then  numerous  other  claims 
in  the  case  under  rejection  which  were  not  copied  from  the 
patent.  As  to  this,  appellant  is  clearly  wrong  for,  while 
no  clear  case  on  this  point  has  been  found,  still  the  deci¬ 
sion  In  re  Kreveling,  1933  C.  D.  45  shows  that  the  Court 
will  entertain  such  an  appeal.  In  that  case  only  claims  25 
and  26  were  involved  but  it  is  probable  that  there  were 
many  other  claims  then  in  the  case  not  ready  for  appeal. 
It  may  be  stated  here  that  should  the  Court  refuse  to  enter¬ 
tain  these  special  appeals  where  claims  are  copied  from  a 
patent  for  interference  purposes,  then  the  value  of  the 
practice  outlined  in  Ex  parte  Webber  &  Woodford,  1919 
C.  D.  65  would  be  rendered  of  no  effect.  From  the  nature 
of  things  this  Board  may  not  set  a  time  limit  for  appeal 
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to  the  Court  of  Custom  and  Patent  Appeals  for  this  is  taken 
care  of  in  Rule  149.  The  statement  quoted  by  appellant 
from  the  Webber  &  Woodford  decision  to  the  effect  that 
the  examiners  in  chief  should  also  set  a  limit  of  appeal  to 
the  Commissioner  of  Patents  but  under  the  present  law 
there  is  no  such  appeal.  In  any  event,  the  failure  of  the 
Board  of  Appeals  to  set  a  time  limit  would  neither  pre¬ 
vent  appellant  from  taking  an  appeal  to  which  he  is  by 
law  entitled  or  excuse  appellant’s  failure  so  to  do. 

In  our  former  decision  in  this  case  we  inadvertently  over¬ 
looked  the  fact  that  Sec.  4903  R.  S.  stood  as  a  complete  bar 
to  the  grant  of  claims  1  to  7,  9  and  10  in  this  case.  This 
follows  from  our  decision  in  the  parent  case,  Ser.  No. 
685,501  where  we  are  holding  that  the  involved  subject  mat¬ 
ter  was  not  disclosed  therein  and  hence  the  present  case 
must  depend  upon  December  30,  1939  for  the  filing  date  of 
this  matter.  This  additional  ground  of  rejection  should  be 
included  and  therefore  we  are  not  invoking  res  adjudicaia 

against  this  group  of  claims.  j 

i 

Claims  12  and  14  were  not  before  this  Board  when  we  ren¬ 
dered  our  former  decision  of  August  1,  1941.  These  claims 
stand  rejected  on  the  ground  of  estoppel  under  Rule  109. 

It  appears  from  the  record  that  appellant  had  a  third 
application  Ser.  No.  33,733  filed  July  29,  1935  which  became 
involved  in  Interference  No.  76,771  on  five  counts  taken 
from  the  Miller  patent  2,073,242.  The  party  Miller  filqd  an 
application  for  reissue  of  his  patent  No.  2,073,242  so  th^t  the 
actual  contest  was  between  appellant’s  application  Ser. 
No.  33,733  and  Miller’s  reissue  application.  This  Interfer¬ 
ence  No.  76,771  was  won  by  appellant.  Appellant  contends 
that  having  won  this  interference  he  is  entitled  to  copy  any 
of  the  other  claims  of  the  Miller  patent  that  are  readable  on 
this  case  and  cites  Blackford  vs.  Wilder,  28  Apps.  D.  C. 
535,  1907  C.  D.  491.  This  decision  however  applies  to  in¬ 
terferences  in  which  only  pending  applications  are  involved. 
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In  such  case  it  is  well  settled  that  the  winning  party  has  a 
right  to  ask  for  additional  claims  from  his  opponent’s  case 
provided  he  can  make  the  same.  In  other  words  the  winner 
takes  all.  This  rule,  however,  does  not  apply  where  an 
applicant  copies  claims  from  a  patent.  When  this  office 
grants  a  patent  the  patentee  is  given  a  prima  facie 
monopoly  for  a  limited  period  and  it  cannot  cancel  any  part 
of  said  patent,  but  through  interference  proceedings  this 
office  may  declare  someone  else  the  prior  inventor  of  some 
or  all  of  the  claims  of  the  patent.  It  was,  therefore,  incum¬ 
bent  upon  appellant  to  have  presented  in  Interference  No. 
76,771  all  the  claims  of  the  Miller  patent  that  he  desired  to 
make.  We  have  been  unable  to  locate  any  decisions  on  this 
point,  but  this  is  the  course  followed  by  this  office  as  evi¬ 
denced  by  the  Manual  of  Office  Procedure  by  Wolcott,  8th 
Edition,  top  of  page  146. 

Appellant  could  have  moved  during  the  motion  period  in 
Interference  No.  76,771  to  add  the  present  case  with  respect 
to  these  two  counts  and  having  failed  to  do  so  he  is  clearly 
estopped  under  Rule  109.  On  this  point  the  decision  Dirkes 
vs.  Eitzen,  1939  C.  D.  585, 103  Fed.  2nd  520  is  pertinent. 

Further  it  is  not  clear  from  this  record  just  why  claims 
12  and  14  should  be  presented  in  this  case  rather  than  in  the 
earlier  filed  application  Ser.  No.  33,733,  which  was  involved 
in  Interference  No.  76,771. 

In  conclusion,  for  reasons  stated,  we  hold  that  as  to  the 
subject  matter  of  claims  1  to  7,  9  and  10,  appellant  is  re¬ 
stricted  to  his  filing  date  of  December  30,  1939  and  since 
this  date  is  much  over  a  year  after  the  issue  date  of  the  Mil¬ 
ler  patent,  appellant  is  definitely  barred  under  Rule  94  from 
making  said  claims. 

It  is  also  held  that  since  appellant  did  not  present  claims 
12  and  14  taken  from  Miller  patent  2,073,247  in  an  interfer¬ 
ence  proceeding,  he  has  now  no  right  to  make  the  same. 
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The  fact  that  an  application  for  reissue  of  the  Miller  patent 
was  filed  does  not  change  the  situation.  Appellant  is  also 
estopped  by  reason  of  failure  to  present  these  claims  dur¬ 
ing  the  motion  period  in  Interference  No.  76,771. 

The  decision  of  the  examiner  holding  all  the  appealed 
claims  to  be  unpatentable  in  this  case  is  affirmed. 

BOARD  OF  APPEALS: 

C.  H.  SHAFFER, 

.  Examiner-in-Chief, 

F.  J.  PORTER, 
Examiner-in-Chief, 

E.  F.  KLINGE, 
Examiner-in-Chief. 

Jan.  1,  1945. 

Mr.  David  Rines, 

1  Federal  St., 

Room  739, 

Boston,  Mass.  *  ’« 


! 
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Paper  No.  43 

DECISION  OF  THE  BOARD  OF  APPEALS  ON  PETI¬ 
TION  FOR  RECONSIDERATION  IN  APPLICATION, 
SERIAL  NO.  311,724,  MARCH  13,  1945 

Mar.  13, 1945 

IN  THE  UNITED  STATES  PATENT  OFFICE 


BEFORE  THE  BOARD  OF  APPEALS 


Ex  parte  Harold  Eugene  Edgerton 


Application  for  Patent  filed  December  30,  1939,  Serial 
No.  311,724.  Electric  System. 


Mr.  David  Rines  for  appellant. 


This  is  a  petition  for  reconsideration  of  our  decision  of 
January  1,  1945.  A  rehearing  of  this  case  must  be  denied 
by  reason  of  the  crowded  condition  of  our  docket. 

In  our  former  decision  we  held  that  since  the  present  ap¬ 
plication  containing  claims  copied  from  the  patent  to  Miller 
No.  2,043,484,  issued  June  6,  1936,  was  not  filed  until  De¬ 
cember  30,  1939,  appellant  was  barred  by  the  provisions  of 
Sec.  4903  R.  S.  This  was  a  ground  of  rejection  not  included 
in  the  Examiner’s  Statement  and  under  Rule  139,  appellant 
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may  waive  the  right  to  further  prosecution  before  the  Pri¬ 
mary  Examiner  and  have  the  case  reconsidered  by  this 
Board. 

In  this  petition  it  is  stated  that  appellant  ‘  ‘  is  willing  to 
have  this  Board  decide  it  if  it  is  willing  to  do  so.”  With 
this  petition  there  was  filed  a  paper  directed  to  the  examiner 
but  since  this  Board  will  consider  this  petition  this  paper 
will  not  be  referred  to  the  examiner  but  will  be  answered 
here. 

In  connection  with  claims  1  to  7,  9  and  10,  we  had  no  in¬ 
tention  of  withdrawing  the  rejection  on  the  ground  of  res 
adjudicata.  Our  reasons  for  sustaining  the  examiner  were 
fully  stated  on  pages  2  and  3  of  our  former  decision.  Our 
statement  on  page  4,  that  we  are  not  invoking  res  adjudicata 
was  misleading.  What  we  intended  to  say  was  that  in  addi¬ 
tion  to  the  rejection  on  res  adjudicata  there  should  be  in¬ 
cluded  that  of  estoppel  under  Section  4903  R.  S.  Both 
grounds  of  rejection  should  be  before  the  Court  if  appellant 

takes  such  appeal. 

* 

Our  reasons  for  holding  claims  1  to  7,  9  and  10  unpatent¬ 
able  on  both  grounds  were  fully  stated  in  our  decision  of 
January  1,  1945,  and  need  not  be  reiterated  here. 

Claims  12  and  14  stand  rejected  on  the  ground  of  estpppel 
resulting  from  appellant’s  failure  to  move  under  Rule  109 
in  Interference  No.  76,771,  and  also  on  estoppel  by  reason 
of  failure  to  copy  these  claims  within  the  year  after  the  is¬ 
sue  date  of  the  Miller  patent.  Our  reasons  for  affirming  the 
rejection  on  both  grounds  were  fully  stated  in  our  former 
decision.  We  are  unable  to  see  how  the  fact  that  Miller  re¬ 
issued  his  patent,  Re.  22,572,  November  28,  1944  without 
these  two  claims,  can  make  any  difference.  Sec.  4903  R.  S. 
makes  no  exceptions  where  reissues  are  filed. 
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The  petition  has  been  considered  but  is  denied  with  re¬ 
spect  to  making  any  change  in  our  former  decision. 


BOARD  OF  APPEALS: 

C.  H.  SHAFFER 
Examiner -iri^C  hief 


Mar.  13,  1945 


Mr.  David  Rines, 

1  Federal  Street,  Room  739, 
Boston,  Mass. 


F.  J.  PORTER 
Examiner-in-Chief 

E.  F.  KLINGE 

Excvminer-in-Chief 


Paper  No.  45 

DECISION  OF  THE  BOARD  OF  APPEALS  ON  RE¬ 
QUEST  FOR  RECONSIDERATION,  IN  APPLICA¬ 
TION,  SERIAL  NO.  311,724,  MARCH  20,  1945. 

Mar.  20,  1945. 

IN  THE  UNITED  STATES  PATENT  OFFICE 
Appeal  No.  48,648 


BEFORE  THE  BOARD  OF  APPEALS 

Ex  parte  Harold  Eugene  Edgerton 

Application  for  Patent  filed  December  30,  1939,  Serial 
No.  311,724.  Electric  System. 

Mr.  David  Rines  for  appellant. 

Appellant  has  requested  reconsideration  of  our  decision 
dated  January  1,  1945  in  which  decision  we  affirmed  the 
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decision  of  the  examiner  in  finally  rejecting  claims  1  to  7, 
8  and  10  on  the  ground  that  these  claims  were  not  timely 
presented,  that  is  appellant  did  not  move  within  the  mo¬ 
tion  period  in  Interference  74,402  to  have  this  application 
substituted  for  the  parent  application  685,501.  Appellant 
having  failed  to  thus  offer  this  application  at  the  proper 
time  the  subject  matter  became  res  adjudicata. 

i 

In  addition  we  held  that  since  this  application  was  not 
filed  until  December  30,  1939,  appellant  was  barred  from 
making  these  claims  by  Section  4903  E.  S. 

This  was  a  new  ground  of  rejection  and  under  the  pro¬ 
visions  of  Rule  139  appellant  was  entitled  to  reconsidera¬ 
tion.  On  February  13, 1945  appellant  filed  a  paper  directed 
to  the  primary  examiner  asking  for  reconsideration.  On 
the  same  date  another  paper  was  filed  in  which  appellant 
stated  that  “in  order  to  save  time,  is  willing  to  have  this 
Board  decide  it,  if  it  will  consent  to  do  so”.  On  March  8, 
1945  appellant  filed  a  third  paper  requesting  that  the  ap¬ 
plication  be  referred  to  the  examiner  for  consideration  of 
this  new  ground  of  rejection.  This  application  is,  there¬ 
fore,  referred  to  the  examiner  for  such  report  as  he  sees 
fit  to  make  in  accordance  with  Rule  139. 

It  appears  from  statements  made  on  page  2  of  this  last 
paper  filed  that  appellant  will  endeavor  to  show  that  the 
subject  matter  of  this  group  of  claims  was  embraced  in  his 
parent  application  685,501.  In  said  parent  case  we  have  ren¬ 
dered  a  decision  holding  that  the  subject  matter  of  this 
group  of  claims  was  not  disclosed  in  said  earlier  application 
and  since  no  appeal  was  taken  from  our  decision  in  that 
case  the  subject  matter  must  be  regarded  as  res  adjudicata 
and  therefore  appellant  cannot  be  awarded  an  earlier  fifing 
date  than  the  filing  date  of  this  application ;  therefore  Sec¬ 
tion  4903  R.  S.  applies.  \ 
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Claims  12  and  14  stand  rejected  on  different  grounds  and 
our  affirmation  of  the  examiner’s  ground  of  rejection  offer¬ 
ed  no  new  grounds.  It  is  not  seen  that  further  considera¬ 
tion  by  the  examiner  is  necessary,  as  to  these  two  claims. 

The  application  is,  therefore,  returned  to  the  examiner  for 
such  action  as  he  deems  necessary. 

BOARD  OF  APPEALS: 

C.  H.  SHAFFER 
Examiner-in-Chief 

Mar.  20,  1945  F.  J.  PORTER 

Examiner-in-Chief 

E.  F.  KLINGE 
Examiner-in-Chief 

Mr.  David  Rines, 

1  Federal  St., 

Room  739, 

Boston,  Mass. 
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APPEAL  FROM  THE  DISTRICT  COURT  OF  THE  UNITED  STATES 
FOR  THE  DISTRICT  OF  COLUMBIA 


David  Rixes 
40  Broad  Street 
Boston,  Mass. 

Attorney  for  Appellant 


Frank  W.  Damn 
Suite  954  Earle  Building 
Washington,  D.  C. 

Of  Counsel  for  Appellant. 


8ATAVIA  TIMES.  LAW  PRINTERS, 
BATAVIA.  N.  V. 


SUBJECT  INDEX. 


I*AGE 


l  THE  APPELLEE  AGREES  WITH  THE  AP¬ 
PELLANT  THAT  THIS  IS  AN  APPEAL  FROM  j 
THE  PATENT  OFFICE,  NOT  THE  DISTRICT  j 
COURT . j  1 

II.  THE  MATTERS  FOR  DECISION  ON  THIS 
APPEAL  . |  9 

HI.  THE  APPELLANT’S  MAIN  BRIEF . I  10 

1.  The  Controversy  As  to  the  Static-Inverter 

Claims  74  and  76  to  81 .  10 

2.  The  Controversy  As  to  the  Oscillatory  Con-  j 

denser-Discharging-Circuit  Claim  222 . !  12 

3.  The  Controversy  As  to  the  Right  to  Amend  !  13 


4.  The  Appellant  Was  Not  Accorded  a  Proper 


Trial  in  the  District  Court .  13 

| 

IV.  THE  APPELLEE’S  BRIEF . j  14 

V.  SUMMARY  OF  ARGUMENT . j  16 

VI.  ARGUMENT .  17 


1,  The  Static-Inverter  Claims  74  and  76  to  81  17 


A.  The  Appellee  Misconstrues  the  Law  as 
to  Res  Judicata . . . . . 


17 


! 

B.  The  Appellee  Still  Does  Not  Understand 
What  is  a  Static  Inverter . ; 


20 


C.  The  Appellant’s  Patent  Has  Been  Held 
Up  in  the  Patent  Office  Through  No 
Fault  of  the  Appellant . . . 


23 


n 


INDEX  CONTINUED 


2.  The  Oscillatory  Condenser-Discharging-Cir- 

cuit  Claim  222  .  23 

A.  The  Appellee  Still  Does  Not  Understand 

What  is  An  Oscillatory-Condenser-Dis¬ 
charging  Circuit .  24 

B.  It  Was  Slepian  Who  Copied  From  the  Ap¬ 
pellant,  Not  the  Appellant  From  Slepian  32 

C.  The  Adverse  Decisions  of  the  Patent-Of¬ 

fice  Tribunals  Were  Rendered  in  the 
Absence  of  Evidence .  34 

D.  Under  the  Circumstances  of  This  Case, 

This  Court  Will  Disturb  the  Decisions 
of  the  Patent-Office  Tribunals,  and 
They  Are  Not  Expert .  34 

E.  The  Important  Thing  Is,  Not  Whether 

An  ‘ 4 Identical’  *  Claim  Has  Been  Consid¬ 
ered  But,  Rather,  Whether  the  Appel¬ 
lant  Discloses  An  Oscillatory  Condens¬ 
er-Discharging  Circuit  .  34 

3.  The  Appellant  Is  Entitled  to  Amend .  35 

4.  The  Appellant  Has  Not  Received  A  Proper 

Trial  in  the  District  Court .  36 

vn.  CONCLUSION .  37 

Cases  Cited. 

In  re  Breer,  55  F.  2d  485 .  7 

Bungay  v.  Grey ,  52  App.  D.  C.  63, 281  F.  423, 425  .  7 

Butterworth  v.  Hoe,  112  U.  S.  50,  68  .  35 


INDEX  CONTINUED 


111 


Cities  Service  Oil  Co.  v.  Edgerton,  56  F.  Supp.  294. .  .20, 26 

Derr  v.  Gleason,  49  App.  D.  C.  69,  258  F.  969,  972 . j  7 

In  re  Ferenci,  83  F.  2d  279 . j  19 

In  re  Gillam,  37  F.  2d  959 . j  18 

19 
2,19 
36 
18 
33 
23 


In  re  Hawkins,  57  F.  2d  367 . 

Hoover  Co.  v.  Coe,  325  XJ.  S.  79 . 

Interstate  Circuit,  Inc.  v.  United  States,  304  U.  S.  55,  56 

Ex  parte  King,  366  0.  G.  3 . 

Lindley  v.  Shepherd,  58  App.  D.  C.  31,  24  F.  2d  606, 608. 

Miller  v.  Pierce,  97  F.  2d  141 . 

Minnesota  Mining  and  Manufacturing  Co.  v.  Coe,  75 

App.  D.  C.  131, 125  F.  2d  198 . j  36 

Pitman  v.  Coe,  68  F.  2d  412 . j  19 

Reeves  v.  Beardall,  316  XJ.  S.  283,  286 .  18 

In  re  Robertshaw,  75  F.  2d  203 . j  18 

In  re  Rundell,  55  F.  2d  450 .  18 

Shoemaker  v.  Robertson,  60  App.  D.  C.  345,  54  F.  2d  456  35 
Sinko  Tool  &  Manufacturing  Co.  v.  Automatic  Devices 
Corporation,  157  F.  2d  974,  978 . 6,34 


Statutes  and  Rules. 

Section  4911  of  the  Revised  Statutes . 2, 18, 19 

Section  4915  of  the  Revised  Statutes. .  .2, 3, 8, 18, 19, 35, 36 
Rules  of  Civil  Procedure . j  18 

Miscellaneous. 

Century  Dictionary,  volume  XIX,  page  912 .  27 

Funk  and  Wagnalls,  1943,  p.  1748 . j  31 

Webster’s  New  International  Dictionary . I  27 


IN  THE 


I 


United  States  Court  of  Appeals 

For  the  District  of  Columbia 


No.  9361 


HAROLD  E.  EDGERTON,  Appellant 

vs. 

CASPER  W.  OOMS,  Commissioner  of  Patents,  Appellee 


REPLY  BRIEF  FOR  THE  APPELLANT. 


APPEAL  FROM  THE  DISTRICT  COURT  OF  THE  UNITED  STATES 
FOR  THE  DISTRICT  OF  COLUMBIA 


L  THE  APPELLEE  AGREES  WITH  THE  APPELLANT 
THAT  THIS  IS  AN  APPEAL  FROM  THE  PATENT 
OFFICE,  NOT  THE  DISTRICT  COURT. 

The  appellee’s  brief  opens  with  a  statement  to  the  ef¬ 
fect  that 

“This  is  an  appeal  from  the  judgment  of  the  Dis¬ 
trict  Court,” 

and  then  proceeds  completely  to  ignore  the  District  Court, 
the  same  as  the  District  Court  ignored  the  appellant,  and  to 
argue,  instead,  that  this  Court  of  Appeals  should  affirm, 
not  the  District  Court,  but  the  Patent  Office  ! 

I 

On  p.  5  of  his  brief,  for  example,  the  appellee  argues 
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4 ‘that  the  appellant  has  clearly  failed  to  show  any  such 
error  in  the  Patent  Office  decisions  *  *  *” 

and,  below  the  middle  of  p.  4, 

“that  the  Patent  Office  holding  as  to  claim  222  is  cor¬ 
rect/ ’ 

Had  the  appellant  been  content  to  short-circuit  the  Dis¬ 
trict  Court,  and  appeal  direct  to  a  Court  of  Appeals,  he 
would  have  availed  himself  of  the  provisions  of  Section 
4911  of  the  Revised  Statutes.  He  would  have  appealed 
direct  from  the  Patent  Office  to  the  Court  of  Customs  and 
Patent  Appeals. 

The  appellant  desired,  however,  to  offer  evidence  that, 
as  related  on  pp.  18  and  20  of  his  main  brief,  the  Patent 
Office  had  refused  even  to  examine. 

On  p.  57  of  his  main  brief,  the  appellant  invited  atten¬ 
tion  to  Hoover  Co.  v.  Coe,  325  XT.  S.  79,  interpreting  the 
Congressional  intent  to  mean  that  a  party  aggrieved  by  a 
decision  of  the  Commissioner  of  Patents  may  seek  relief 
in  the  District  Court.  Under  the  provisions  of  Section  4915 
of  the  Revised  Statutes,  the  District  Court  is  required  to 
receive  new  evidence  not  before  the  Patent  Office. 

The  appellee  agrees  with  the  appellant,  however,  that 
this  Congressional  intent  has  been  completely  frustrated, 
and  that,  as  demonstrated,  for  example,  on  pp.  23,  31  and 
45  of  the  appellant’s  main  brief,  it  is  apparently  no  more 
possible  for  an  aggrieved  party  to  have  his  evidence  con¬ 
sidered  by  the  District  Court  under  the  provisions  of  Sec¬ 
tion  4915  than  by  the  Patent  Office.  The  appellee  agrees 
with  the  appellant  that  the  only  difference  between  Sections 
4911  and  4915  is  that,  under  the  provisions  of  Section  4911, 
one  may  appeal  directly  from  the  Patent  Office  to  the  Court 
of  Customs  and  Patent  Appeals;  whereas,  under  the  pro- 
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.visions  of  Section  4915,  one  may  appeal  directly  from 
the  Patent  Office  to  the  Court  of  Appeals  of  the  District  of 
Columbia. 

The  quotations  above  from  the  appellee’s  brief  afford 
two  demonstrations  of  this  agreement,  but  the  brief 
abounds  in  such  demonstrations. 

On  the  same  p.  4  of  his  brief,  for  example,  the  appellee 
says  that  the  “feature”  of  the  oscillatory-condenser-dis- 
charging-circuit  claim  222 

“which  has  been  held  not  to  be  disclosed  by  the  appel¬ 
lant’s  application” 

is  represented  by  the  following  language: 

“an  oscillatory  circuit  including  said  principal  elec¬ 
trodes”; 

and,  on  p.  10,  the  appellee  says  similarly  that  the  feature 
of  the  static-inverter  claims  74  and  76  to  81  that  is  not  dis¬ 
closed  by  the  appellant’s  application  is 

“a  static  inverter  comprising  a  gaseous  discharge  de- 

_ •  %  j 

vice. 

But  by  whom  have  these  specific  “features”  of  these 
claims 

“been  held  not  to  be  disclosed  by  the  appellant’s  ap¬ 
plication”?  j 

Not  by  the  District  Court !  j 

The  District  Court  was  quite  content  merely  to  pro¬ 

nounce  its  fourth  and  fifth  findings  of  fact,  to  the  effect 
that  (App.  29) 

“4.  The  plaintiff’s  application  here  involved  does 
not  contain  a  disclosure  which  will  support  any  of 
claims  74,  76  to  81,  inclusive,  and  222  of  his  application 
here  involved.  ’ 

5.  The  plaintiff  is  not  entitled  to  make  any  of  the 
claims  74,  76  to  81,  inclusive,  and  222  of  his  application 
here  involved.” 


! 


i 
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There  is  nothing  in  the  District  Court’s  fourth  and  fifth 
findings  to  support  the  appellee’s  arguments  as  to  hold¬ 
ings  relating  to  lack  of  disclosure  either  as  to  the  specific 
“feature”  of  the  “oscillatory  circuit”  or  the  specific  feat¬ 
ure  as  to  the  “static  inverter.” 

In  so  arguing,  therefore,  the  appellee  is  asking  this  Court 
of  Appeals  to  affirm  the  holdings  of  the  Patent  Office,  not 
the  District  Court. 

On  pp.  53  and  54  of  the  appellant’s  main  brief,  decisions 
are  cited,  from  both  the  United  States  Supreme  Court  and 
this  Court  of  Appeals  of  the  District  of  Columbia,  demon¬ 
strating  that  these  fourth  and  fifth  pronouncements  of  the 
District  Court  do  not  constitute  findings  of  fact  at  all,  and 
that  they  do  not  even  raise  any  issue  of  fact  (which  the  ap¬ 
pellee’s  brief  does  not,  and  does  not  need  to,  dispute,  since 
the  appellee  admittedly  asks  that  this  Court  consider  the 
decisions  of  the  Patent  Office,  not  the  decisions  of  the  Dis¬ 
trict  Court) : 

“With  the  fourth  and  fifth  findings  of  fact  elimi¬ 
nated,  this  Court  of  Appeals  is  called  upon  to  consider 
only  the  first  three  findings  of  fact,  and  these  raise  the 
one  question  only  as  to  whether  the  issue  as  to  the 
static-inverter  claims  74  and  76  to  81  is  res  judicata , 
as  set  forth  in  the  first  conclusion  of  law.  They  raise 
*  no  issue  at  all  as  to  the  condenser-discharging-circuit 
claim  222.” 

Even  as  to  this  one  issue  of  res  judicata,  the  finding  of 
the  District  Court  is  so  perfunctory  that,  though  the  ap¬ 
pellee  does  discuss  this  issue,  he  nowhere  mentions  any 
ruling  of  the  District  Court  with  respect  thereto.  His 
argument  is  directed  solely  to  the  rulings  of  the  primary 
examiner  and  the  Board  of  Appeals  of  the  Patent  Office. 

On  pp.  3  and  4  of  his  brief,  the  appellee  asks  this  Court 
not 
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“to  disturb  the  decisions  of  the  Patent  Office  tribun¬ 
als.’ y 

He  is  too  abashed  to  ask  this  Court  not  to  disturb  the  deci¬ 
sion  of  the  District  Court. 

i 

On  the  same  p.  3  of  his  brief,  the  appellee  says  further : 

“The  burden  on  the  present  appellant  is  increased  by 
the  fact  that  two  Patent  Office  tribunals  have  decided 
adversely  to  him.” 

The  “burden”  as  to  what?  The  only  burden  that  the  ap¬ 
pellant  is  carrying  in  this  Court  of  Appeals  is  to  show  that 
the  decision  of  the  District  Court  was  wrong.  But  the  ap¬ 
pellee  agrees  fully  with  the  appellant  that  this  Court  of 
Appeals  is  not  going  to  review  the  decision  of  the  District 
Court.  It  is  going  to  review  the  decisions  of  the  Patent 
Office,  instead. 

It  is  perhaps  unnecessary  to  multiply  examples  of!  the 
appellee’s  agreement  with  the  appellant  that  the  appellant 
has  been  compelled  to  appeal  to  this  Court  of  Appeals  di¬ 
rectly  from  the  decisions  of  the  Patent  Office,  and  not  from 
the  decision  of  the  District  Court.  Particularly  illuminat¬ 
ing  is  the  appellee’s  statement,  on  p.  9, 

“that  the  defendant’s  answer  in  the  present  case  sets 
up  as  a  defense  the  ground  of  the  Board’s  1941  deci¬ 
sion,” 

and  that,  consequently,  if  this  Court  of  Appeals  were  to 
consider  this  defense, 

“the  Court  would  be  reviewing  a  decision  rendered  in 
1941.” 

The  appellee  is  here  clearly  asking  this  Court  of  Appeals 
to  review  a  decision  of  the  Board  of  Appeals  of  the  Patent 
Office,  rendered  in  1941.  He  is  not  asking  this  Court  to  re¬ 
view  the  decision  of  the  District  Court  rendered,  not  in 
1941,  but  in  1946.  i 

The  first  and  only  place  in  his  whole  brief  where  the  ap¬ 
pellee  makes  any  reference  to  any  finding  by  the  District 
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Court  is  on  pp.  12  to  14;  and  the  reference  there  is,  not  to 
what  the  District  Court  found  but,  rather,  to  what  the  Dis¬ 
trict  Court  failed  to  find ! 

The  comments  of  the  appellee  with  respect  to  this  failure 
to  find  will  be  discussed  presently. 

Reference  has  been  made  to  the  appellee’s  requesting  this 
Court  of  Appeals  not  to  disturb  the  decisions  of  the  Patent- 
Office  tribunals  (not  the  decision  of  the  District  Court). 
The  reason  that  the  appellee  gives  for  making  that  request 
is  that  the  matters  involved  are  “technical”: 

“Further,  this  case  is  a  technical  one,  and  in  such  cases 
the  courts  have  been  especially  reluctant  to  disturb  the 
decisions  of  the  Patent  Office  tribunals,  which  are  pre¬ 
sumed  to  be  expert  in  such  matters.” 

As  to  these  “technical”  matters,  however,  the  appellant 
offered  evidence  in  the  District  Court,  proving  that  the  de¬ 
cisions  of  the  “presumed-to-be-expert”  Patent-Office  tri¬ 
bunals  were  contrary  to  scientific  fact.  It  is  because  they 
are  “presumed  to  be  expert”  that  the  Patent-Office  tri¬ 
bunals,  as  before  stated,  refused  to  receive  this  evidence. 

In  Sinko  Tool  &  Manufacturing  Co.  v.  Automatic  De¬ 
vices  Corporation,  157  F.  2d  974,  978,  however,  Judge 
Learned  Hand  recently  declined  to  “endue”  the  Board  of 
Appeals  of  the  Patent  Office 

“with  that  specialized  acquaintance  with  the  subject 
matter  which  enables  it  to  dispense  with  evidence  and 
draw  upon  undisclosed  sources  of  information,  not 
available  to  us  and  unknown  to  the  parties.” 

Under  the  circumstances  of  the  present  case,  according 
to  the  prior  holdings  of  this  court,  the  decisions  of  the 
Patent-Office  tribunals  to  which  the  appellee  refers  de¬ 
cidedly  do  not  “increase”  any  burden  upon  the  appellant. 
They  do  not  in  fact,  place  any  burden  at  all  upon  the  ap¬ 
pellant. 
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In  view  of  the  fact  that,  as  stated  in  Bungay  v.  Grey,  52 
App.  D.  €.  63,  281  F.  423,  425, 

“the  statute  permits  appeals  from  the  Patent  Office, 
and  imposes  upon  us  the  duty  of  determining  the 
merits  of  such  appeals  *  *  j 

therefore,  Derr  v.  Gleason,  49  App.  D.  C.  69,  258  F.  969, 
972,  j 

“While,  ordinarily,  much  weight  is  accorded  concur¬ 
rent  decisions  of  the  Patent  Office,  we  ought  not  to  hesi¬ 
tate  to  overrule  them  ‘where  we  are  satisfied  that  an’ 
incorrect  conclusion  has  been  reached  ’  ”. 

The  same  rule  prevails  in  the  Court  of  Customs  and 
Patent  Appeals,  in  re  Breer,  55  F.  2d  485. 

This  court  can  not,  however,  know  whether  “an  incor¬ 
rect  conclusion  has  been  reached”  without  studying  the 
evidence.  Because  the  District  Court  did  not  study  that 
evidence,  the  appellant  has  now  been  compelled  to  ask  this 
Court  of  Appeals  to  do  so,  for  the  first  time. 

It  is  mow  in  order  to  return  to  pp.  12  to  14  of  the  ap¬ 
pellee’s  brief,  where  he  refers,  not  to  what  the  District 
Court  found,  but,  rather,  to  what  the  District  Court  failed 
to  find. 

The  appellee  places  the  blame  for  this  failure,  not  upon 
the  District  Court,  but  rather  upon  the  appellant  himself : 

“the  appellant  did  not  call  the  matter  to  the  attention 
of  the  lower  court,  nor  seek  to  have  additional  findings 
included.” 

The  appellant  would  gladly  have  given  the  District  Court 
all  the  help  in  his  power  had  the  District  Court  indicated 
the  slightest  desire  for  such  help.  j 

But  the  District  Court  did  not  want  any  help  froin  the 
appellant.  The  District  Court  considered  that  the  appellee 
was  quite  competent  to  decide  the  case  without  any  help 
from  the  appellant. 
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For  the  District  Court,  instead  of  deciding  these  cases 
itself,  as  appears  from  the  concluding  pages  of  all  three 
of  the  appellant’s  main  briefs,  abdicated  in  favor  of  the  ap¬ 
pellee,  who  was  thereupon  permitted,  without  supervision 
of  any  kind  by  the  District  Court,  to  draft  his  own  findings 
of  fact  and  conclusions  of  law. 

On  p.  57  of  the  main  brief  in  Appeal  9363,  the  appellant 
remarked : 

“At  the  close  of  the  trial,  the  District  Court  stated 
that  it  would  entertain  either  oral  argument  or  a  brief, 
but  not  both,  and  that  it  preferred  a  brief”. 

The  appellant  understood  that,  having  filed  his  brief,  he 
had  given  the  District  Court  all  the  help  that  the  District 
Court  cared  to  have.  As  demonstrated  on  p.  35  of  the  ap¬ 
pellant’s  main  brief  in  Appeal  9362,  the  District  Court  pre¬ 
pared  its  Informal  Memoranda  by  copying  from  the  briefs 
for  the  Commissioner  of  Patents. 

Some  of  the  judges  of  the  District  Court,  in  these  pro¬ 
ceedings  under  Section  4915  of  the  Revised  Statutes,  are 
considerate  enough  not  to  put  counsel  to  the  useless  work, 
and  their  clients  to  the  needless  expense,  involved  in  the 
preparation  of  a  brief.  Without  a  brief,  of  course,  it  is  not 
so  easy  to  prepare  an  Informal  Memorandum.  As  ex¬ 
plained  on  the  last  page  of  the  appellant’s  main  brief  in 
Appeal  9363,  it  is  much  easier  to  prepare  an  Informal 
Memorandum  by  copying  from  a  brief.  But  that  hurdle  is 
easily  overcome  by  not  preparing  any  Informal  Memoran¬ 
dum  at  all.  The  solicitor  for  the  Patent  Office  is  merely 
asked  orally  and  informally  to  prepare  findings  of  fact 
and  conclusions  of  law. 

In  view  of  the  fact  that  the  appellee  unjustifiably  at¬ 
tempts  to  shift  the  blame  from  the  District  Court  to  the 
shoulders  of  the  appellant,  the  appellant  will  now  state  a 
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fact  that,  he  believes,  the  appellee  will  not  deny.  On  April 
13,  1946,  the  appellant,  through  his  attorney,  mailed  a  let¬ 
ter  to  the  District  Court,  a  copy  of  which*,  at  the  same  time, 
was  mailed  to  the  solicitor  for  the  appellee,  in  which  the 
District  Court’s  attention  was  very  respectfully  invited  to 
the  facts :  first,  that  the  proposed  findings  of  fact  and  con¬ 
clusions  of  law  were  not  in  accordance  with  the  record; 
and  secondly,  that,  as  to  some  of  them,  the  appellant  had 
not  even  been  heard,  as  they  were  concerned  with  issues 
that  were  not  even  supported  by  the  pleadings.  It  was  in 
that  letter,  as  stated  on  page  39  of  the  appellant’s  main 
brief  in  Appeal  9362,  that 

“the  appellant  informally  requested  the  District  Court 
to  write  an  opinion  in  support  of  its  findings,  but  this 
request  the  District  Court  wholly  ignored.”  ! 

The  District  Court  did  not  inform  the  appellant,  in  re¬ 
sponse  to  that  letter,  that  it  desired  any  help  from  the  ap¬ 
pellant,  either  for  the  purpose  of  writing  an  opinion,  of  for 
correcting  the  findings  of  fact  and  conclusions  of  law,  or 
for  any  other  purpose.  The  District  Court  merely  ignored 
the  letter. 

j 

n.  THE  MATTERS  FOR  DECISION  ON  THIS  APPEAL. 

i 

The  present  appeal  involves  the  static-inverter  claims  74 
and  76  to  81  and  the  oscillatory  condenser-dwcharging-cir- 
cuit  claim  222  of  the  appellant’s  original  application,  Serial 
No.  685,501,  filed  August  16,  1933.  It  involves  also  the 
question  of  the  appellant’s  right  to  amend  within  his  origi¬ 
nal  disclosure. 

The  appellant  complains  also  that  he  did  not  receive  a 
proper  trial  in  the  District  Court.  j 
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m.  THE  APPELLANTS  MAIN  BRIEF. 

On  pp.  12  and  13  of  his  main  brief,  the  appellant  explain¬ 
ed  that  he  is  a  pioneer  in  a  very  important  field  of  inven¬ 
tion  relating  to  the  art  of  speed  photography;  that,  in  his 
inexperience,  he  disclosed  his  invention  widely  to  the  world, 
without  first  seeking  patent  protection  therefor;  and  that 
others  thereupon  rushed  into  the  Patent  Office  to  reap 
where  the  appellant  had  sown.  As  he  explained  also,  on 
pages  15  and  25,  the  Patent  Office  thereupon  granted  patent 
2,043,484,  to  Miller,  covering  the  feature  of  the  appellant’s 
invention  represented  by  the  static-inverter  claims  74  and 
76  to  81,  and  patent  2,327,971  to  Slepian,  covering  the  fea¬ 
ture  of  the  appellant’s  invention  represented  by  the  oscilla¬ 
tory  eondenser-dwcharging-circuit  claim  222.  He  explain¬ 
ed  further  that  the  Patent  Office  has  refused,  and  still  re¬ 
fuses,  to  correct  those  errors,  insofar  as  it  is  possible  for 
the  Patent  Office  to  do  so,  by  allowing  those  claims  to  the 
appellant  also. 

1.  The  Controversy  As  to  the  Static-Inverter  Claims 
74  and  76  to  81. 

The  controversy  as  to  the  static-inverter  claims  74  and 
76  to  81  originated  in  an  erroneous  decision  by  the  Patent 
Office  dissolving  Interference  74,402  with  the  Miller  patent 
2,043,484. 

In  his  main  brief,  as,  for  example,  on  pages  36  to  41,  the 
appellant  demonstrated  that  he  had  originally  disclosed 
two  types  of  static  inverter :  the  externally  driven  type  and 
the  self-excited  type. 

The  externally  driven  type  of  static  inverter  he  both 
described  and  illustrated  in  Figs.  1,  2,  3  and  9.  As  explain- 
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ed  on  pages  10  to  12  and  36  of  his  main  brief,  he  illustrated 
the  static  inverters  of  Figs.  1  and  2  as  tripped  by  an  oscillat¬ 
ing  device  62.  The  externally  driven  static  inverters  illus¬ 
trated  in  Figs.  3  and  9  however,  are  tripped  otherwise  than 
through  the  medium  of  the  oscillating  device  62. 

The  appellant  merely  described  the  self -excited  type  of 
static  inverter,  without  illustration.  The  very  name  1 1  self- 
excited”,  indeed,  demonstrates  that  there  is  no  need  for  an 
oscillating  device  62  or  any  other  external  tripping  control. 

Since  the  Patent  Office,  however,  did  not  understand  what 
is  meant  by  the  term  “static  inverter”,  and  since  it  refused 
to  accept  evidence  on  this  point,  the  appellant  offered  evi¬ 
dence  in  the  District  Court.  As  appears  from  pp.  32  :to  34 
of  the  appellant’s  main  brief,  Professor  Bowles  gave  a 
history  of  the  term  “static  inverter”,  including  a  narration 
as  to  when  and  under  what  circumstances  it  first  originated, 
and  he  explained  also  the  meaning  of  the  term,  as  it  was 
thereafter  used  in  the  art.  As  appears  also  from  pp.  34 
and  35  of  the  appellant’s  main  brief,  that  meaning  is  the 
same  as  was  employed  in  the  Miller  patent  2,043,484,  in 
which  the  Patent  Office  first  granted  the  static-inverter 
claims  74  and  76  to  81.  As  appears  from  p.  32  of  the  appel¬ 
lant’s  main  brief,  indeed,  Professor  Bowles’  testimony  is 
in  full  accord  with  the  definition  of  the  term  “static  inver¬ 
ter”  that  the  primary  examiner  copied  into  his  decision 
from  some  undisclosed  source,  though  the  primary  ex¬ 
aminer  did  not  know  enough  about  this  recently  coined  term 
to  understand  what  the  definition  meant. 

j 

The  appellant  demonstrated  also,  on  pp.  4  to  8  of  his  main 
brief,  that  each  of  the  externally  driven  static  inverters  of 
Figs.  1,  2,  3  and  9  fully  supports  the  static-inverter  claims 
74  and  76  to  81.  There  is  no  need  to  rely  upon  the  self-ex¬ 
cited  static  inverter  for  this  purpose.  I 
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When  dissolving  Interference  74,402,  however,  the  Patent 
Office  held  that  the  appellant  disclosed  a  static  inverter  of 
neither  type,  whether  externally  driven  or  self-excited. 

The  Patent  Office  has  apparently  since  realized  its  error, 
so  no  longer  holds  that  the  appellant  does  not  disclose  a 
static  inverter.  As  explained  on  p.  20,  infra ,  it  now  relies 
instead,  for  its  rejection  of  the  static-inverter  claims  74  and 
76  to  81,  therefore,  upon  the  sole  ground  of  res  judicata . 

The  District  Court’s  findings  of  fact  and  conclusions  of 
law,  however,  involve  not  only  this  holding  as  to  res  judi¬ 
cata,  but  also  a  revived  holding  of  the  Patent-Office  aban¬ 
doned  position  relating  to  the  static-inverter,  but  without 
giving  any  reasons.  As  explained  on  p.  4,  supra,  no  issue 
of  fact  is  raised  as  to  the  static  inverter. 

2.  The  Controversy  As  to  the  Oscillatory  Condenser- 
Discharging-Circuit  Claim  222. 

The  controversy  relating  to  the  oscillatory  condenser¬ 
discharging-circuit  claim  222  similarly  arose  out  of  an  in¬ 
terference.  In  the  Smede  Interference  78,041,  it  was  held, 
inter-partes,  that  Slepian  does  not  disclose  the  invention  of 
the  oscillatory-condenser-discharging-circuit  claim  222,  and 
that  the  appellant  does  disclose  it.  The  Slepian  patent  was 
nevertheless  allowed,  through  inadvertence  (App.  515),  to 
issue  with  this  claim  222  as  claim  63  thereof. 

Thereafter  the  Patent  Office  ruled  that  it  is  the  appel¬ 
lant  who  does  not  disclose  an  oscillatory  condenser-dis¬ 
charging  circuit. 

The  reasons  given  for  that  ruling  are  as  scientifically 
unsound  as  those  underlying  the  decision  to  the  effect  that 
the  appellant  does  not  disclose  a  static  inverter.  On  pp.  47 
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to  52  of  Ms  main  brief,  the  appellant  invited  attention  to 
at  least  six  holdings  of  the  Patent  Office,  all  inconsistent 
with  that  ruling. 

2 

i 

The  District  Court,  however,  supported  the  Patent  Office 
on  that  matter,  too;  again  without  giving  any  reasons,  and 
again,  as  explained  on  p.  4,  supra ,  without  raising  any 
issue. 

3.  The  Controversy  As  to  the  Right  to  Amend. 

As  for  the  amendments  that  the  Patent  Office  refused  to 
enter,  the  appellant  demonstrated  that  his1  new  Figs.  10,  11 

i 

and  12  were  fully  within  Ms  original  disclosure. 

The  appellant’s  main  brief  complained,  therefore,  that 
the  Patent  Office  has  taken  away  from  the  appellant  the 
right,  that  was  supposed  to  have  been  secured  to  him  by 
law,  to  amend  the  drawings  of  Ms  application  in  accord¬ 
ance  with  the  description  in  his  original  specification. 

4.  The  Appellant  Was  Not  Accorded  a  Proper  Trial  in 
the  District  Court 

i 

The  appellant  does  not  say  that  the  District  Court  re¬ 
fused  to  hear  him.  On  the  contrary,  as  explained  on  p.  53 
of  the  appellant’s  main  brief,  contrary  to  the  attitude  of  the 
Patent  Office,  which  refused  even  to  receive  any  extraneous 
evidence, 

“The  District  Court,  on  the  other  hand,  at  the  trial,  as 
explained  on  pp.  23  and  26,  supra ,  went  through  the 
formality  of  politely  listening  to  the  evidence,  but 
wholly  ignored  it,  •  •  •  and  without  any  explanation 
for  its  doing  so.” 

j 

The  District  Court  did  not  refuse  to  hear.  It  refused  to 
decide.  As  explained  on  p.  56  of  the  appellant’s  main 
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brief,  it  permitted  the  Patent-Office  solicitor  to  decide  the 
case. 


IV.  THE  APPELLEE’S  BRIEF. 

Throughout  all  three  of  his  briefs  on  these  three  appeals, 
the  appellee  makes  a  number  of  positive  mis-statements; 
and  he  makes  also  a  number  of  only  part-statements  that 
are  liable  to  have  the  same  effect  as  positive  mis-statements 
in  that  they  may  equally  mislead  this  court. 

The  appellant  is  not,  of  course,  by  any  means,  accusing 
the  solicitor  of  intentionally  endeavoring  to  deceive  the 
court.  On  the  contrary,  the  appellant  would  include  the 
solicitor  in  his  prior  commendation  as  to  the  integrity  of 
the  Patent-Office  officials  (App.  75) : 

“the  patent  examiners  were  able,  skilled,  conscientious, 
I  have  never  heard  a  word  of  fraud  against  any  of 
them.  Though  all  that  is  true  of  patent  examiners, 
they  do  not  keep  abreast  of  current  developments,  and 
they  do  not  understand  these  things.” 

The  fact  is,  however,  that,  even  though  there  is  no  in¬ 
tention  on  the  part  of  the  solicitor  to  mislead,  his  mis¬ 
statements  and  only  part-statements  may  nevertheless 
have  that  very  effect.  That  is  exactly  what  happened  in 
the  District  Court. 

On  pp.  55  and  56  of  the  appellant’s  main  brief  in  Appeal 
9363,  for  example,  the  appellant  cited  an  instance  where 
the  District  Court  was  led  into  making  an  erroneous  finding 
based  upon  only  a  part  document  that  was  offered  as  an 
exhibit  by  the  solicitor. 

That  the  solicitor  did  not,  however,  intend  to  deceive  is 
demonstrated  by  the  fact  that,  when  the  matter  was  called 
to  his  attention,  even  though  the  decree  of  the  District 
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Court  had  already  been  signed,  he  consented  to  add  addi¬ 
tional  pages  to  that  part-document  exhibit. 

Several  of  the  mis-statements  and  only  part-statements 
contained  in  the  appellee’s  three  briefs  will  be  taken  up  in 
detail  at  the  proper  places.  To  list  them  all,  however, 
would  necessitate  becoming  side-tracked  into  matters  that 
the  appellant  considers  to  be  less  important  than  other 
matters  to  which  the  appellant  would  prefer  to  have  the 
Court  devote  its  attention.  If  the  Court  should  feel  that 
its  decision  in  these  cases  should  be  based  upon  matters 
treated  in  the  appellee’s  briefs  that  are  considered  by  the 
appellant  not  to  be  sufficiently  important  for  refutation  in 
these  reply  briefs,  therefore,  the  appellant  would  request 
the  Court  to  check  those  matters  by  reference  to  the  record. 

In  many  cases,  however,  unfortunately,  the  mis-state¬ 
ments  and  only  part-statements  in  the  appellee’s  briefs  are 
not  supported  by  citations  to  the  record. 

On  this  particular  appeal,  the  appellee’s  position  is: 

1.  As  to  the  static-inverter  claims  74  and  76  to  81,  ! 

A.  The  issue  is  res  judicata,  pp.  6  to  9; 

B.  Even  if  the  issue  were  not  res  judicata,  the  appel¬ 
lant  does  not  disclose  a  static  inverter,  pp.  10,  11 
(though  the  appellee  takes  no  notice  of  the  fact  as 
explained  on  pp.  4  and  12,  supra,  that  this  issue  of 
fact  is  not  raised  by  the  findings  of  the  District 
Court) ;  and 

C.  Even  if  the  appellant  did  disclose  a  static  inverter, 

he  ought  not  to  be  allowed  a  seventeen-year  patent, 
now  that  Miller’s  patent  is  nearly  ten  years  old 
(pp.  11,  12).  I.  . 

2.  As  to  the  oscillatory  condenser-discharging-circuit 

claim  222,  .  j 

A.  The  appellant  does  not  disclose  an  oscillatory  con¬ 
denser-discharging  circuit,  pp.  4  to  6  (though  again 
the  appellee  takes  no  notice  of  the  fact,  as  explained 
on  pp.  4  and  13,  supra,  that  this  issue  is  not  taised 
by  findings  of  the  District  Court) ; 

j 

j 


i 


i 
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B.  The  claim  was  copied  by  the  appellant  from  the 
Slepian  patent,  and,  p.  3, 

‘‘It  is  incumbent  on  one  who  copies  a  claim  from 
a  patent  to  show  a  clear  basis  for  it  in  his  disclos¬ 
ure,  and  all  doubts  as  to  his  right  to  make  it  should 
be  resolved  against  him”; 

C.  Two  Patent-Office  tribunals  have  decided  adverse¬ 
ly  to  the  appellant  and,  p.  3, 

“such  decisions  should  be  sustained  here  if  they 
are  found  to  have  a  rational  basis”; 

D.  “Further,  this  case  is  a  technical  one,  and  in  such 
cases  the  courts  have  been  especially  reluctant  to 
disturb  the  decisions  of  the  Patent  Office  tribunals, 
which  are  presumed  to  be  expert  in  such  matters”, 
pp.  3,  4;  and 

E.  The  fact  that  the  Patent  Office  has  made  six  rul¬ 
ings  inconsistent  with  the  present  ruling  is  not  con¬ 
trolling,  because,  pp.  5,  6, 

“the  Office  has  not  held  that  any  claim  identical 
with  claim  222  is  readable  on  the  application  here 
involved.” 

3.  The  appellant  is  not  entitled  to  amend,  pp.  12  to  14. 

4.  The  appellee’s  brief  is  silent  on  the  question  as  to 
whether  the  appellant  received  a  proper  trial  in  the 
District  Court.  As  before  explained,  however,  the 
appellee  agrees  that  this  is  an  appeal  from  the  Patent 
Office,  not  the  District  Court. 

V.  SUMMARY  OF  ARGUMENT. 

1.  As  to  the  static-inverter  claims  74  and  76  to  81, 

A.  The  appellee  misconstrues  the  law  as  to  res  judi¬ 
cata ; 

B.  The  appellee  still  does  not  understand  what  is  a 
static  inverter;  and 

C.  The  appellant’s  patent  has  been  held  up  in  the 
Patent  Office  through  no  fault  of  the  appellant. 

2.  As  to  the  oscillatory  condenser-discharging-circuit 
claim  222, 

A.  The  appellee  still  does  not  understand  what  is  an 
oscillatory  condenser-discharging  circuit ; 

B.  It  was  Slepian  who  copied  from  the  appellant,  not 
the  appellant  from  Slepian ; 
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C.  The  adverse  decisions  of  the  Patent-Office  tribunals 
were  rendered  in  the  absence  of  evidence; 

D.  Under  the  circumstances  of  this  case,  this  court 
will  disturb  the  decisions  of  the  Patent-Office  tri¬ 
bunals,  and  they  are  not  expert ;  and 

E.  The  important  thing  is,  not  whether  an  “identical” 
claim  has  been  considered  but,  rather,  whether  the 
appellant  discloses  an  oscillatory  condenser-dis¬ 
charging  circuit. 

3.  The  appellant  is  entitled  to  amend. 

4.  The  appellant  has  not  received  a  proper  trial  in  the 

District  Court. 


VL  ARGUMENT. 

1.  The  Static-Inverter  Claims  74  and  76  to  81. 

A.  The  Appellee  Misconstrues  the  Law  As  to  Res 
Judicata . 

Attention  is  invited  to  p.  45  of  his  main  brief,  where  the 
appellant  demonstrated  that,  following  upon  a  requirement 
for  division  by  the  Patent  Office  in  the  appellant’s  original 
application,  Serial  No.  685,501, 

“the  Patent  Office  refused  to  give  action  on  claims  not 
reading  on  the  elected  invention  (App.  259). 

The  remaining  claims  were  all,  thereafter,  therefore, 
confined  to  only  a  single  invention.” 

The  appellee  does  not  anywhere,  throughout  his  brief,  deny 
that  the  static-inverter  claims  74  and  76  to  81  relate  to  the 
same  single  invention  as  the  remaining  claims  of  the  ap¬ 
plication. 

As  explained  on  the  said  p.  45  of  the  appellant’s  main 
brief,  therefore,  this  case  could  not  have  been  taken  into 
the  District  Court  until  after  a  final  action  in  the  Patent 
Office  upon  the  whole  merits  involving  all  the  claims.  As 
explained  on  pp.  35  and  36  of  the  appellant’s  main  brief  in 
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Appeal  9363,  this  used  to  be  the  practice  in  the  Patent  Office 
prior  to  the  promulgation  of  the  new  Rules  of  Civil  Pro¬ 
cedure,  ex  parte  King,  366  0.  G.  3;  and,  as  interpreted  in 
Reeves  v.  Beardall,  316  U.  S.  283,  286,  these  Rules  have  not 
altered  the  practice. 

The  appellee,  however,  disagrees.  He  argues,  on  pp.  6  to 
8,  that  the  appellant  could  have  availed  himself,  as  early 
as  1941,  of  the  remedies  provided  by  either  section  4911  or 
4915  of  the  Revised  Statutes. 

Insofar  as  Section  4911  is  concerned,  the  appellee  cites 
three  decisions. 

In  re  Gillam,  37  F.  2d  959,  the  Court  of  Customs  and  Pat¬ 
ent  Appeals  held  that,  once  it  had  obtained  jurisdiction  on 
appeal  from  a  final  decision  of  the  Patent  Office,  that  juris¬ 
diction  could  not  be  ousted  by  proceedings  in  the  Patent 
Office  thereafter: 

“Our  only  jurisdiction  here  is  to  review  the  final  decis¬ 
ion  of  the  Patent  Office,  as  shown  by  the  record  before 
us,  in  its  refusal  to  grant  a  patent  upon  the  claims  re¬ 
jected.” 

In  re  Robertshaw,  75  F.  2d  203,  there  was  presented  all 
over  again  the  situation  in  re  Gillam,  supra. 

Neither  of  these  two  cases,  therefore,  supports  the  prop¬ 
osition  that  the  Court  of  Customs  and  Patent  Appeals  will 
take  jurisdiction  of  an  appeal  from  the  Patent  Office  prior 
to  a  final  decision  upon  the  whole  merits. 

As  for  in  re  Rundell,  55  F.  2d  450,  the  appellant  explained, 
on  page  37  of  his  main  brief  in  Appeal  9363,  that  even  the 
dissenting  opinion  was  opposed  to  the  view  contended  for 
by  the  appellee.  In  that  case,  the  Court  of  Customs  and 
Patent  Appeals  entertained  jurisdiction  of  an  appeal  from 
a  decision  of  the  Board  of  Appeals  of  the  Patent  Office 
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affirming  a  decision  of  the  primary  examiner  requiring  di¬ 
vision.  The  Court  of  Appeals  of  the  District  of  Columbia 
is  in  full  agreement  with  the  Court  of  Customs  and  Patent 
Appeals  that  a  decision  requiring  division  is  final,  Pitman 
v.  Coe,  68  F.  2d  412. 

If  the  division  requirement  of  the  Patent  Office  should  be 
overruled  by  the  court,  of  course,  the  case  would  become 
remanded  to  the  Patent  Office,  in  re  Hawkins,  57  F.  2d  367, 
in  re  Ferenci,  83  F.  2d  279.  That  does  not,  however,  prove 
that  the  decision  requiring  division  was  interlocutory. 

The  situation  is  entirely  analogous  to  that  which  obtains 
after  an  upper  court  reverses  a  lower-court  decision  sus¬ 
taining  a  demurrer.  The  case  is  then  returned  to  the  Dis¬ 
trict  Court  for  a  trial  on  the  merits.  The  decision  sus¬ 
taining  the  demurrer,  however,  was  nevertheless  final. 

Not  one  of  the  three  decisions  cited  by  the  appellee,  there¬ 
fore,  supports  his  contention  that  the  appellant  could  have 
appealed  to  the  Court  of  Customs  and  Patent  Appeals  in' 
1941,  under  the  provisions  of  Section  4911  of  the  Revised 
Statutes. 

Insofar  as  Section  4915  is  concerned,  the  appellee  relies 
on  Hoover  Co.  v.  Coe,  supra.  The  Supreme  Court,  in  that 
case,  the  appellee  says,  held  that  it  is  proper  for  a  plaintiff 
to  invoke  the  jurisdiction  of  the  District  Court,  despite  the 
fact  that 

“such  action  could  not  finally  determine  the  applicant’s 
right  to  a  patent,  even  on  the  claims  involved  in  the 
complaint”;  ' 

this  because,  irrespective  of  what  the  decision  might  be  in 
the  District  Court,  those  “claims  involved  in  the  complaint” 
might  still  not  be  allowed  to  the  plaintiff  until  after  an  in¬ 
terference  : 
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‘‘a  further  interference  would  have  been  necessary  on 
those  claims.  ” 

It  would  hardly  be  proper  rebuttal  for  the  appellant  to 
answer  this  argument.  He  has  already  answered  it,  com¬ 
mencing  with  the  first  complete  paragraph  on  page  32  of 
the  main  brief  in  Appeal  9363. 

B.  The  Appellee  Still  Does  Not  Understand  What 
Is  a  Static  Inverter. 

On  page  6,  the  appellee  says  that  the  ground  of  res  judi¬ 
cata  is  the  “primary”  rejection  of  claims  74  and  76  to  81. 
In  the  Patent  Office,  as  explained  on  p.  22  of  the  appellant's 
main  brief,  that  was  not  the  “primary”  ground  of  rejec¬ 
tion.  It  was  the  sole  ground  of  rejection: 

“That  became  now  the  sole  ground  of  rejection. 
There  was  no  longer  any  attempt  to  justify  the  original 
erroneous  holding,  contrary  to  scientific  fact,  that  had 
led  to  the  dissolution  of  Interference  74,402,  namely, 
that  the  appellant's  application  does  not  disclose  a 
static  inverter.  The  inter-partes  testimony  in  Cities 
Service  Oil  Co.  v.  Edgerton,  supra,  was  apparently  so 
conclusive  that  the  Office  no  longer  disputed  that  its 
original  decision  dissolving  Interference  74,402  was  er¬ 
roneous  (App.  523).  The  Office,  therefore,  now  offered 
only  the  one  rejection  upon  the  ground  of  res  judicata .” 

The  appellee  desires,  however,  to  have  this  Court  con¬ 
sider  also  the  “secondary”  and  by-the-Patent-Office-aban- 
doned  ground  of  rejection  to  the  effect  that  the  appellant 
does  not  disclose  a  static  inverter;  despite  the  fact,  as  be¬ 
fore  stated,  pp.  4  and  12,  that  the  findings  of  fact  and  conclu¬ 
sions  of  law  do  not  even  raise  this  issue,  and  though  the 
appellee's  brief  has  not  disputed  this  fact. 

On  p.  10  of  his  brief,  the  appellee  correctly  says  that 
claims  74  and  76  to  81  each 
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“calls  for  a  static  inverter  comprising  a  gaseous  dis¬ 
charge  device.  In  attempting  to  read  these  claims  on 
his  application,  the  appellant  relies  on  his  thyratron 
tube  140  as  satisfying  this  requirement.’ * 

The  appellee  then  incorrectly  argues: 

“It  is  conceded  by  the  appellant  that  there  is  no  illus¬ 
trated  system  in  his  application  which  answers  this 
requirement”  (italics  the  appellee’s). 

This  is  a  very  serious  positive  mis-statement.  The  appel¬ 
lant  does  not  make  any  such  concession.  It  is  not  true  that 
the  appellant  has  not  illustrated  the  static  inverter. 

It  is  true  that  the  appellant  did  not  originally  illustrate 
(the  appellee  admits  that  the  appellant  did  originally  de¬ 
scribe)  the  self-excited  type  of  static  inverter.  He  did, 
however,  originally  illustrate  the  externally  driven  type 
of  static  inverter  in  each  of  Figs.  1,  2,  3  and  9.  And  he  said 
so,  in  his  main  brief.  He  said  so  again  and  again  and 
again ;  for  example,  on  pp.  10,  29,  36  and  41 : 

“The  appellant  originally  illustrated  and  described 
several  forms  of  the  externally  driven  type  of  static 
inverter  *  •  *.  j 

Figs.  1  and  2  (App.  225)  illustrate  two  forms  of  the 
externally  driven  type  of  static  inverter  *  •  *. 

Figs.  3  and  9,  however,  illustrate  two  further  forms 
of  externally  driven  static  inverter  *  * 

“The  externally  driven  type  of  static  inverter  is 
illustrated  in  Figs.  1,  2,  3  and  9  *  * 

“It  is  desired  to  state  again  that  even  the  externally 
driven  devices  illustrated  in  these  Figs.  1,  2,  3  and  9 
are  static  inverters.  They  are  not  of  the  heavy-rotary- 
machinery  type.  They  are  of  the  static  type  described 
by  Prince. 

The  appellant  desires  to  emphasize  this  point  be¬ 
cause,  in  the  companion  case  involved  in  appeal  9362, 
the  District  Judge  found  as  an  alleged  fact  (App4  45) 
that  the  purpose  of  the  appellant’s  proposed  amend¬ 
ments  was  to  introduce  a  basis  for  the  static-inverter 
claims  74  and  76  to  81.  This  is  not  true.  The  appel¬ 
lant’s  original  application  fully  disclosed  the  static  in- 
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verter  of  claims  74  and  76  to  81,  even  in  Figs.  1,  2,  3 
and  9  [which,  of  course,  are  illustrations ]  *  *  V’ 

“The  appellant  is  entitled  to  the  static-inverter 
claims  74  and  76  to  81,  not  only  by  reason  of  the  exter¬ 
nally  driven  static  inverter  illustrated  in  Figs.  1,  2,  3 
and  9,  •  •  •”  (italics  supplied). 

The  appellee  does  not  seem  to  understand  the  operation 
of  either  the  self -excited  or  the  externally  driven  type  of 
static-inverter. 

On  p.  2  of  his  brief,  the  appellee  says  that  the  thyratron 
tube  of  the  static  inverter  is  “controlled  by  an  oscillating 
device  ’  ’.  This  is  only  a  part^statement.  Only  the  external¬ 
ly  driven  static  inverters  shown  in  Figs.  1  and  2  are  so 
controlled.  To  quote  from  p.  42  of  the  appellant’s  main 
brief, 

“The  oscillating  device  62  is  disclosed  in  the  external¬ 
ly  driven  static  inverters  of  Figs.  1  and  2  only.  Figs. 
1  and  2,  however,  are  not  the  only  figures  disclosing  a 
static  inverter.  Fig.  3  discloses  a  static  inverter  ex¬ 
ternally  controlled  by  the  ‘very  small’  switch  contactor 
32.  Fig.  9  discloses  a  static  inverter  externally  driven 
from  a  power-house.  And  the  appellant’s  application 
describes  also,  without  illustration,  the  self-excited  type 
of  static  inverter  of  Figs.  10,  11  and  12.” 

As  will  be  shown  on  pp.  16  to  26  of  the  reply  brief  in 
Appeal  9362,  the  description  alone  of  the  self-excited  static 
inverter  fully  supports  the  static-inverter  claims  74  and  76 
to  81.  But  it  is  not  necessary  to  duplicate  that  exposition 
here,  because  these  claims  are  supported  also  by  the  exter¬ 
nally  driven  static  inverters  illustrated  in  Figs.  1,  2,  3  and 
9.  As  explained  on  p.  36  of  the  appellant’s  main  brief, 

“there  is  nothing  in  these  claims  that  limits  them  to  a 
static  inverter  of  the  self-excited  type.” 

There  is  not  a  word  of  denial  of  this  statement  anywhere 
in  the  appellee ’s  brief.  The  appellee  finds  not  a  flaw  in  the 
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appellant’s  demonstration,  on  pp.  34  and  35  of  his  main 
brief,  that  the  Miller  patent,  in  which  the  term  “static  in¬ 
verter  ”  originated,  employed  the  term  to  include  both  the 
externally  driven  and  the  self-excited  types  of  static  in¬ 
verter. 

C.  The  Appellant’s  Patent  Has  Been  Held  Up  in  the 
Patent  Office  Thkough  No  Fault  of  the  Appellant. 

It  is  not  the  appellant’s  fault  that  the  Patent  Office  has 
granted  the  static-inverter  claims  74  and  76  to  81  to  the 
wrong  person,  Miller,  and  has  thus  far  refused  to  correct 
the  error  by  allowing  the  claims  also  to  the  rightful  owner, 
the  appellant. 

No  such  consideration  influenced  the  Courts  in  connec¬ 
tion  with  the  Pierce-Miller  litigation,  referred  to  on  pp.  21 
to  26  of  the  reply  brief  on  the  companion  Appeal  9362.  In 
that  case,  it  appeared  that  the  Patent  Office  had  wrongly 
granted  a  patent  to  Dr.  John  M.  Miller  (not  the  Benjamin 
Miller  with  whom  the  appellant  was  in  interference),  on 
April  22,  1930.  The  decision  of  the  Court  of  Customs  and 
Patent  Appeals,  in  Miller  v.  Pierce,  97  F.  2d  141,  rectifying 
the  inadvertent  error,  was  not  handed  down  until  June  6, 
1938,  more  than  eight  years  later. 

The  appellant  similarly  asks  this  court  to  rectify  the 
error  of  the  Patent  Office  in  issuing  the  Miller  patent  2,- 
043,484. 

2.  The  Oscillatory  Condenser-Discharging-Circuit 
Claim  222. 

Attention  has  already  been  invited,  pp.  4  and  13,  supra, 
to  the  fact  that  the  findings  of  fact  and  conclusions  of  law 
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“raise  no  issue  at  all  as  to  the  condenser-discharging- 
circuit  claim  222.” 

The  appellee  does  not  dispute  this  statement. 

A.  The  Appellee  Still  Does  Not  Understand  What  Is 
An  Oscillatory  Condenser-Discharging  Circuit. 

As  explained  on  pp.  45  and  46  of  the  appellant’s  main 
brief,  the  controversy  as  to  whether  the  appellant  discloses 
an  oscillatory  condenser-discharging  circuit  arose  out  of  the 
fact  that  the  Patent  Office  construed  the  appellant’s  de¬ 
scription,  in  his  own  specification,  to  mean  (and  the  appel¬ 
lant  admits  that  it  has  that  meaning)  that  there  can  not  be 
any  oscillating  currents  through  the  lamp  2. 

As  explained  on  p.  46  of  the  appellant’s  main  brief, 
however,  that  fact  in  no  way  conflicts  with  the  further  fact 
that  the  condenser-discharging  circuit,  exclusive  of  the  rec¬ 
tifier  tube  or  lamp  2,  but 

“including  said  principal  electrodes” 

4  and  6,  as  claimed,  is  actually  oscillatory. 

On  p.  4  of  his  brief,  the  appellee  concedes  that  the  con¬ 
denser-discharging  circuit  is  recited  in  claim  222  as 

“an  oscillatory  circuit  including  said  principal  elec¬ 
trodes” 

and,  therefore,  excluding  the  rectifier  lamp  or  tube  2  ( App. 
117): 

“A.  The  tube  is  a  rectifier.  The  electrodes  alone  do 
not  constitute  a  rectifier.” 

In  the  circuit  external  to  the  tube  or  lamp  2  (App. 
115, 116, 160),  as  explained  on  p.  46  of  the  appellant’s  main 
brief,  the  voltage  is  continually  reversing ;  this  voltage  goes 
back  and  forth  from  plus  to  minus  and  then  from  minus  to 
plus  many  times  a  second, — as  many  times  as  there  are 
flashes  to  be  produced. 
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The  mere  fact  that  it  is  impossible  to  send  oscillating  cur¬ 
rents  through  a  rectifier  does  not,  therefore,  destroy  the 
oscillatory  nature  of  the  condenser-discharging  circuit, 
which  is  entirely  external  to  the  rectifier.  The  claim  recites 
an  oscillatory  condenser-discharging  circuit;  it  does  not  re¬ 
cite  a  lamp  that  will  support  oscillating  currents.  On  the 
contrary  the  disclosed  lamp,  being  a  rectifier,  will  not  sup¬ 
port  oscillating  currents. 

On  p.  4  of  his  brief,  the  appellee  misinterprets  the  testi¬ 
mony  of  the  appellant’s  witnesses  as  “suggesting”  that, 
though  the  current  through  the  lamp  2  “could  not  oscillate, 
the  voltage  might  do  so.”  This  is  another  positive  mis¬ 
statement.  Not  a  single  witness  used  the  word  “might”. 
The  witnesses  testified  that  the  voltage  of  the  condenser- 
discharging  circuit  does  oscillate.  As  explained  in  the 
specification  itself  (App.  213),  the  condenser  26  first  im¬ 
presses  a  positive  potential  on  the  anode  6,  and  then  be¬ 
comes 

“charged  with  a  potential  of  an  opposite  pplari- 

ty  •  • 

j 

with  the  result  that 

“A  negative  voltage  is  thus  put  on  the  anode  6.’* 

j 

The  appellee,  on  p.  5  of  his  brief,  disagrees  with  Profes¬ 
sor  Frank’s  “suggestion” 

“that  a  single  change  from  positive  to  negative  vol¬ 
tage  might  be  considered  an  oscillation,”  I 

and  argues  that  j 

“an  oscillation  clearly  requires  a  back  and  forth  move¬ 
ment.”  ! 

The  voltage  in  the  oscillatory  condenser-discharging  cir¬ 
cuit  fully  satisfies  that  requirement.  It  does  have  that 
“back  and  forth  movement”. 

j 

The  reason  that  it  is  not  possible  to  send  oscillating 
currents  through  the  rectifying  tube  or  lamp  2,  which  is  ex- 

i 

j 

i 
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ternal  to  the  oscillatory  condenser-discharging  circuit 
claimed,  is  not  because  of  any  defect  of  the  oscillatory  con¬ 
denser-discharging  circuit.  It  is  rather  because  the  lamp  or 
tube  2,  being  a  rectifier,  cannot  support  oscillating  currents, 
despite  the  fact  that  an  oscillatory  voltage  is  impressed 
thereon.  The  rectifier  has  not,  however,  changed  the  oscil¬ 
latory  nature  of  the  condenser-discharging  circuit  itself. 

Those  who  work  in  the  art  have  no  difficulty  in  under¬ 
standing  that  an  oscillatory  circuit  does  not  lose  its  oscil¬ 
latory  character  by  reason  of  the  fact  merely  that  it  is  not 
possible  to  send  oscillating  currents  through  a  rectifier 
connected  to  that  circuit.  As  appears  from  pp.  50  and  51 
of  the  appellant’s  main  brief,  for  example,  Miller  has  no 
difficulty  understanding  it.  In  both  his  patents  2,043,484 
and  2,073,243,  he  claims  oscillatory  circuits  exclusive  of 
rectifiers  to  which  the  oscillatory  circuits  are  connected. 

In  Cities  Service  Oil  Co.  v.  Edgerton,  56  F.  Supp.  294, 
as  appears  from  the  record  filed  with  the  Patent  Office, 
Miller  testified  that  he  is  an  engineer.  In  the  appellant’s 
reply  brief  in  the  companion  Appeal  9362,  pp.  22  to  31, 
the  appellant  demonstrates  that  the  person  skilled  in  the 
art  to  which  the  specification  of  his  application  is  addressed 
is  the  physicist  or  electrical  engineer.  Only  a  physicist  or 
an  electrical  engineer  could  explain  the  technical  term  “os¬ 
cillatory”,  and  it  could  not  be  explained  except  in  mathema¬ 
tical  terms,  as  described  in  (App.  136) 

“all  advanced  electrical  engineering  books,  text  books 

*  *  *  used  in  teaching  engineering  and  physics.” 

Professor  Frank  testified  (App.  93)  in  connection  with 
Exhibit  1  (App.  205),  showing  a  diagram  representative 
of  any  electric  circuit  having  the  constants  or  parameters 
of  inductance  L,  capacitance  C  and  resistance  R.  Assuming 
that  the  condenser  C  is  initially  charged,  then  its  discharge 
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is  controlled  by  a  differential  equation.  There  are  three 
solutions  of  that  equation,  respectively  represented  by  the 
curves  I,  II  and  III  of  Exhibit  1.  The  oscillatory  condi¬ 
tion,  however,  is  represented  by  curve  I  only. 

In  order  to  have  that  oscillatory  condition,  it  is  necessary 
to  have  a  particular  inequality  relation  between  the  values 
of  the  inductance  L,  the  capacitance  C  and  the  resistance 
R,  namely  (App.  96), 

R  must  be  less  than  \/ 

c 

Only  a  physicist  or  an  electrical  engineer  could  have  giv¬ 
en  that  explanation. 

On  page  5  of  his  brief,  the  appellee  would  have  it  appear 
that  Professor  Frank’s  testimony  is  not  in  accord  with  “the 
ordinary  interpretation  of  language”.  It  may  be  answered 
that,  if  there  were  conflict  between  the  “ordinary”  and  the 
technical  meanings  of  the  term  “oscillatory”,  then  the  tech¬ 
nical  meaning  would  have  to  control. 

But  there  appears  to  be  no  conflict.  Presumably  the  or¬ 
dinary  dictionaries  give  the  “ordinary”  definitions  of 
terms.  Volume  XII  of  the  Century  Dictionary,  page  912, 
under  “oscillatory  discharge”,  says: 

“the  discharge  of  an  induction-coil  or  static  machine 
may  readily  be  rendered  oscillatory  by  adjusting  the 
capacity,  inductance,  and  resistance  of  the  circuit.” 

Webster’s  New  International  Dictionary  similarly  de¬ 
fines  an  “oscillatory  circuit”  as 

“a  circuit  containing  capacity  and  inductance  such  that 
a  single  voltage  impulse  would  give  rise  to  a  damped 
alternating  current,” 

in  accordance  with  the  said  curve  I  of  Professor  Frank’s 
Exhibit  1,  the  oscillations  of  which  (App.  137) 
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“all  decay  with  time,  so  that  they  eventually  stop”, 
■which  is  another  way  of  saying  “damped”. 

The  “ordinary”  definitions  given  by  the  Century  and 
Webster*  Dictionaries  are  thus  in  accord  with  Professor 
Frank’s  technical  definition.  A  circuit  is  oscillatory  when 
it  contains  the  right  values  of  the  capacitance  and  induc¬ 
tance  and  resistance;  and  this  even  though  there  are  no 
actual  oscillations  in  the  circuit. 

The  appellee  is  not  correct,  therefore,  when  he  says,  at 
the  bottom  of  p.  4  of  his  brief*,  that  a  circuit  can  not  be 
oscillatory  unless  its  voltage  and  currents  are  both  oscil¬ 
lating  (italics  the  appellee’s). 

Attention  is  invited,  as  an  aside,  to  the  word  “adjusting” 
in  the  Century-Dictionary  definition,  because  it  is  in  full 
accord  -with  the  testimony  (though  this  is  a  matter  that  is 
treated  more  at  length  in  the  reply  brief  in  Appeal  9362). 
The  testimony  shows  that,  in  practice,  no  one  pays  any  at¬ 
tention  to  the  differential  equation,  or  any  of  its  three 
solutions,  or  any  of  the  curves  I,  II  and  III,  or  any  of  the 
other  theoretical  considerations  discussed  by  Professor 
Frank.  All  that  the  person  skilled  in  the  art  does  is  to 
“adjust”.  The  practical  man  in  the  art  attains  the  oscil¬ 
latory  condition  merely  by  “adjusting”  the  values  of  the 
inductance  L,  the  capacitance  C  and  the  resistance  E 
through  trial  and  error.  This  is  in  accordance  with  the 
testimony  and  with  the  Century  Dictionary. 

When  the  circuit,  in  response  to  these  adjustments,  per¬ 
forms  in  a  certain  manner,  it  is  known,  from  theory,  that 
the  circuit  is  oscillatory;  when  the  circuit  behaves  in  a 
different  manner,  it  is  known,  from  theory,  that  the  circuit 
is  not  oscillatory. 
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But  the  practical  man  in  the  art  does  not  know  the  theory, 
and  he  cares  nothing  about  the  theory.  He  merely  “  ad¬ 
justs”. 

Professor  Frank  gave  a  mechanical  analogue,  referring 
to  a  pendulum  (App.  100).  Charging  the  condenser  cor¬ 
responds  to  raising  the  pendulum.  The  discharge  of  the 
condenser  corresponds  to  what  happens  when  the  raised 
pendulum  is  let  go. 

In  air,  since  air  friction  is  small,  it  is  possible  for  the 
pendulum  to  oscillate.  Stated  otherwise,  the  pendulum  is 
oscillatory  in  air. 

This  corresponds  to  the  case  where  the  resistance  R  of 
the  circuit  is  small,  so  as  to  satisfy  the  above  inequality 
relation,  p.  27,  between  the  resistance  R,  the  inductance  L 
and  the  capacitance  C.  Just  as,  in  air,  the  pendulum  is  oscil¬ 
latory,  so,  under  these  conditions,  the  circuit  is  oscillatory ; 
that  is,  the  voltage  on  the  condenser  continually  reverses 
sign,  from  plus  to  minus  and  minus  to  plus. 

In  molasses,  on  the  other  hand,  the  pendulum 
“ would  certainly  never  oscillate.” 

The  friction  of  the  molasses  on  the  pendulum  is  so  great 
that  it  would  be  impossible  for  the  pendulum  to  oscillate. 

When  the  resistance  R  of  the  circuit,  corresponding  to 
the  friction  of  the  molasses,  is  similarly  large,  the  circuit 
is  not  oscillatory ;  that  is,  the  voltage  on  the  condenser  can 
not  reverse  sign. 

The  pendulum  can  not  oscillate  under  any  conditions  at 
all  in  molasses ;  it  is  simply  non-oscillatory. 

In  a  non-oscillatory  electric  circuit,  it  is  similarly;  im¬ 
possible  for  the  circuit  to  oscillate  under  any  conditions 
whatever. 
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It  is  perfectly  possible,  however,  to  have  a  circuit  that 
is  oscillatory,  yet  without  actually  oscillatmy.  The  appel¬ 
lant’s  condenser-discharging  circuit  is  oscillatory,  but  it  is 
impossible  to  send  any  oscillatmy  circuits  through  the  lamp 
2  (App.  107) : 

“Here  is  an  oscillatory  device,  the  circuit  from  this 
electrode  6,  through  the  condenser  26  back  to  4.  Ap¬ 
plied  to  this  circuit  by  connections,  by  electrical  con¬ 
nections,  is  a  device  2  which  prevents  an  actual  oscil- 
la ting  current  flow”  (italics  supplied). 

On  p.  5,  the  appellee  says  that,  within  “the  ordinary  in¬ 
terpretation  of  language”, 

“Such  a  circuit  can  no  more  be  considered  oscillatory 
than  a  body  which  tends  to  fall  but  which  is  held  up  by 
a  rope  can  be  considered  a  fallmy  body”  (italics  sup¬ 
plied). 

Quite  true !  Such  a  body  can  not  be  considered  a  falling 
body.  It  clearly  is,  however,  a  fall  able  body;  that  is,  a  body 
which  could  fall,  or  is  capable  of  falling,  but  is  not  permitted 
to  do  so. 

The  falling  body  to  which  the  appellee  refers  would  cor¬ 
respond  to  an  oscillatmy  circuit.  Claim  222,  however,  speci¬ 
fies,  not  an  oscillatiwy,  but  an  oscillatory,  circuit. 

The  oscillatory  circuit  corresponds  rather  to  the  fall  able 
body.  The  fall  able  body,  as  before  stated,  is  a  body  which 
could  fall,  but  is  not  permitted  to  do  so. 

And  the  oscillatory  circuit  is  so  designed  (by  proper 
choice  of  the  circuit  constants  or  parameters,  as  explained 
on  p.  27,  supra)  that  it  could  oscillate,  but  is  not  permitted 
to  do  so  by  the  presence  of  the  rectifier  lamp  2. 

An  o scilla titty  circuit  is  a  circuit  that  actually  oscillates ; 
just  as  a  falling  body  is  a  body  that  actually  falls. 
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But  an  oscillatory  circuit  is  a  circuit  that  could  oscillate 
if  permitted  to  do  so;  just  as  a  fall  able  body  is  a  body  that 
could  fall  if  not  prevented  from  doing  so  by  the  rope  refer¬ 
red  to  by  the  appellee. 

But  a  body  that  is  actually  on  the  ground  could  not  pos¬ 
sibly  fall.  It  is  neither  i&Wdble  nor  fallmy.  A  circuit  could 
similarly  be  designed  so  that  it  could  not  possibly  oscillate. 
It  would  be  neither  oscillatory  nor  oscillatmy. 

Just  as  it  is  possible  to  have  a  fall  able  body  that  is  never¬ 
theless  held  against  fallmy,  however,  it  is  possible  to  have 
also  an  oscillatory  circuit  that  is  nevertheless  prevented 
from  oscillatmy.  Excluding  the  lamp  2,  the  circuit  con¬ 
stants  or  parameters — namely,  the  values  of  the  inductance 
L,  capacitance  C  and  reactance  R — are  so  chosen  as  to  have 
the  particular  relative  values  necessary  for  physicists;  and 
electrical  engineers  to  term  this  condenser-discharging  cir¬ 
cuit  oscillatory. 

Funk  and  Wagnalls,  1943,  p.  1748,  gives  the  following 
definition  for  “oscillatory”: 

“moving  like  a  pendulum,  or  adapted  to  such  motion.  ’ ’ 
Even  though  the  condenser-discharging  circuit  can  not  pro¬ 
duce  oscillating  currents  through  the  lamp  2,  it  is  neverthe¬ 
less  “adapted  to  such  motion”;  that  is,  it  could  produce 
oscillating  currents  in  a  device  in  which  it  is  possible  to 
have  oscillating  currents.  A  rectifier,  however,  is  not  such 
a  device. 

Professor  Frank  testified  (App.  121)  that  the  way  to 
avoid  confusion  as  to  the  meaning  is  to  employ  mathema¬ 
tics.  Mathematics  say  things  so  precisely  that  no  one  can 
have  anything  to  “quarrel”  about.  But  the  nearest  “or¬ 
dinary”  language  to  what  is  conveyed  by  the  rigorous 
mathematics  is  the  word  “oscillatory.” 
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B.  It  Was  Slepian  Who  Copied  From  the  Appellant, 
Not  the  Appellant  From  Slepian. 

The  statement  that  the  appellant  copied  claim  222  from 
the  Slepian  patent  is  only  a  part-statement.  This  claim 
222  specifies  an  oscillatory  condenser-discharging  circuit, 
and  the  appellant  has  explained,  on  p.  24  of  his  main  brief, 
that  Slepian  copied  the  oscillatory-condenser-discharging- 
circuit  claim  from  him;  not  he  from  Slepian. 

The  voluminous  record  of  the  Smede  Interference  78,- 
041  is  unfortunately  not  an  exhibit  in  this  suit.  The  ap¬ 
pellee  does  not  dispute,  however,  that,  as  stated  on  the  same 
p.  24  of  the  appellant’s  main  brief, 

“On  July  23,  1940,  Slepian  copied  into  his  own  appli¬ 
cation,  for  interference  purposes,  a  group  of  claims 
that  had  long  previously  been  allowed  in  the  appellant’s 
application  Serial  No.  685,501  (App.  506,  514)’’. 

The  appellee  could  not  dispute  it.  Page  506  of  the  Appen¬ 
dix  quotes  the  primary  examiner  as  saying,  in  part : 

“The  record  further  shows  that  these  claims  origin¬ 
ated  in  the  Edgerton  application.” 

Page  514  quotes  the  Board  of  Appeals  as  saying: 

“During  the  motion  period  in  Interference  No.  78,041 
a  motion  was  brought  by  the  common  assignee  of 
Smede  and  Slepian  to  declare  an  additional  interfer¬ 
ence  between  the  Slepian  application  and  this  case  on  a 
vast  number  of  counts  and,  as  is  usual  in  such  cases, 
an  amendment  was  offered  in  the  Slepian  application 
embodying  claims  corresponding  to  said  counts.” 

The  only  question  that  can  possibly  remain,  therefore,  is 
as  to  whether  claim  222  was  among  these  counts.  The  an¬ 
swer  to  this  question  is  found  on  p.  519  of  the  Appendix : 

“Under  this  heading  are  included  claims  39,  60,  94  and 
222  to  226.  These  claims  appear  in  the  Slepian  pa¬ 
tent.  In  Interference  No.  78,041  Slepian ’s  assignee 
moved  to  declare  an  interference  between  the  Slepian 
application  and  the  present  case  on  a  number  of  counts 
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some  of  which  were  the  same  as  the  claims  noted 
above.” 

It  is  quite  true  that  the  appellee  did  later  copy  some  of 
these  claims  from  the  Slepian  patent,  but  that  was  long 
after  Slepian  had  first  originally  copied  them  from  the 
appellant’s  application. 

It  became  necessary  for  the  appellant  thus  to  copy  claims 
from  the  Slepian  patent  because,  after  the  termination  of 
the  Smede  Interference  78,041,  and  prior  to  the  issue  of  the 
Slepian  patent,  as  is  also  explained  on  the  said  p.  24  of 
the  appellant’s  main  brief,  the  appellant  cancelled  a  number 
of  allowed  claims  in  response  to  a  rejection  by  the  Patent 
Office  on  the  ground  of  multiplicity.  Among  these  were  many 
claims  that,  it  had  been  held,  inter-partes,  in  the  said  Inter¬ 
ference  78,041,  were  not  supported  by  the  Slepian  applica¬ 
tion,  but  were  fully  supported  by  the  appellant’s  applica¬ 
tion  (there  had  not,  up  to  that  time,  been  any  rejection  what¬ 
ever  upon  the  ground  that  the  appellant  did  not  disclose 
the  oscillatory  condenser-discharging  circuit). 

As  appears  further  from  the  said  p.  24  of  the  appellant’s 
main  brief,  upon  the  issue  of  the  Slepian  patent,  with  the 
very  claims  that,  it  had  been  held,  were  not  supported  by 
the  Slepian  application,  but  were  supported  by  the  appel¬ 
lant’s  application,  the  appellant  promptly  “reasserted  his 
rights  to  these  claims.” 

To  paraphrase  Lrindley  v.  Shepherd,  58  App.  D.  C.  31, 
24  F.  2d  606,  608,  relied  upon  by  the  appellee,  it  was  Slepian 

who 

“was  inspired  by  knowledge  of  what  the  appellant  had 
accomplished” 

to  attempt  to  appropriate  the  oscillatory-condenser-dis¬ 
charging  circuit  that  he  found  claimed  in  the  appellant’s 
application;  not,  as  the  appellee  alleges,  the  other  way 
around. 
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C.  The  Adverse  Decisions  of  the  Patent-Office  Tri¬ 
bunals  Were  Rendered  in  the  Absence  of  Evidence. 

This  has  been  discussed  on  pp.  2  to  6,  supra. 

D.  Under  the  Circumstances  of  this  Case,  This  Court 
Will  Disturb  the  Decisions  of  the  Patent-Office  Tri¬ 
bunals,  and  They  Are  not  Expert. 

Whether  this  court  will  disturb  the  decisions  of  the  Pat¬ 
ent-Office  tribunals,  in  the  light  of  the  evidence,  has  been 
discussed  on  pp.  6  and  7,  supra. 

On  pp.  17  and  33  of  the  main  brief  on  this  Appeal,  p.  18 
of  the  main  brief  on  Appeal  9362,  pp.  41  and  42  of  the  main 
brief  on  Appeal  9363,  and  elsewhere,  the  appellant  has  over¬ 
thrown  the  presumption  as  to  expertness. 

Attention  has  been  invited  on  p.  6,  supra ,  moreover  to 
Judge  Learned  Hand’s  recent  decision  in  Sinko  Tool  & 
Manufacturing  Co.  v.  Automatic  Devices  Corporation. 

E.  The  Important  Thing  Is,  Not  Whether  An  “Iden¬ 
tical”  Claim  Has  Been  Considered  But,  Rather,  Whether 
the  Appellant  Discloses  An  Oscillatory  Condenser-Dis¬ 
charging  Circuit. 

To  the  appellant’s  criticism  that  the  Patent  Office  has 
made  at  least  six  different  rulings,  all  inconsistent  with 
the  present  ruling  as  to  claim  222,  the  appellee  replies,  at 
the  bottom  of  p.  5,  that  no  claim  identical  with  claim  222 
has  been  held  to  be  readable  on  the  appellant’s  application. 

The  appellant  is  at  a  loss  to  understand  the  pertinency 
of  this  argument. 
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The  question  for  decision  is  as  to  whether  the  appellant’s 
condenser-discharging  circuit  is  or  is  not  oscillatory. 

If  it  is  not  oscillatory,  then  the  appellee  has  not  explained 
why,  as  related  on  pp.  47  to  49  of  the  appellant’s  main 
brief,  it  required  a  decade  for  the  Patent  Office  to  discover 
that  fact;  or  why,  as  related  on  pp.  49  and  50,  the  Patent 
Office  allowed  claim  6  of  the  appellant’s  patent  2,186,073; 
or  why,  as  related  on  p.  49  of  the  appellant’s  main  brief,  the 
Patent  Office  has  actually  allowed,  and  still  allows,  claim 
26  in  this  very  application,  with  this  same  word  “oscilla¬ 
tory”  in  it. 

The  appellee  cites  three  authorities,  but  not  one  of  them 
supports  the  proposition  that  the  Patent  Office  may  rule 
that  the  same  condenser-discharging  circuit,  in  the  same 
application,  is  both  oscillatory,  warranting  the  allowance 
of  claim  26,  and  also  not  oscillatory,  warranting  the  re¬ 
fusal  to  allow  claim  222. 

3.  The  Appellant  Is  Entitled  to  Amend. 

The  appellant  will  answer  the  appellee’s  arguments  on 
this  point  in  his  reply  brief  in  Appeal  9362. 

There  is  one  matter,  however,  that  requires  treatment 
here.  The  appellee  contends  that  this  Court  of  Appeals  is 
without  jurisdiction  to  entertain,  in  this  suit,  the  appellant’s 
prayers  relating  to  the  amendments,  because  Section  4915 

“does  not  apply  to  rulings  as  to  the  form  of  the  appli¬ 
cation,” 

citing  Shoemaker  v.  Robertson,  60  App.  D.  C.  345,  54  F.  2d 
456,  where  this  court  remarked  that,  in  Butterworth  v. 
Hoe,  112  U.  S.  50,68, 

“it  was  ruled  that  the  remedy  by  bill  in  equity  under 
section  4915,  R.  S.  (35  U.  S.  C.  A.  Section  63),  applies 
only  when  the  Commissioner  decides  to  reject  an  appli- 
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cation  for  a  patent  on  the  ground  that  the  applicant  is 
not  on  the  merits  entitled  to  it.” 

On  pages  43  and  44  of  the  appellant’s  main  brief,  how¬ 
ever,  he  demonstrated  that  his  amendments  do  actually  re¬ 
late  to  the  merits.  The  Commissioner  of  Patents  has  ac¬ 
tually  refused  to  grant  to  the  appellant  a  patent  embody¬ 
ing  the  amendatory  matter. 

It  is  because  this  is  a  matter  relating  to  the  merits  that  it 
was  passed  upon  by  the  Board  of  Appeals  of  the  Patent 
Office. 

On  page  44,  indeed,  the  appellant  cited  a  case  where  the 
District  Court,  in  a  proceeding  under  this  very  Section 
4915  of  the  Revised  Statutes,  permitted  the  plaintiff  to 
amend  in  open  court,  and  without  consulting  the  Patent 
Office  at  all. 

4.  The  Appellant  Has  Not  Received  A  Proper  Trial  in 
the  District  Court. 

Reference  is  made  to  the  concluding  pages  of  all  three 
of  the  appellant’s  main  briefs,  and  to  the  introductory  pages 
of  this  reply  brief. 

The  appellee,  on  p.  12,  says  that  the  failure  of  the  District 
Court  to  make  a  particular  specific  finding  of  fact  or  con¬ 
clusion  of  law  involved  only  a  purely  formal  error,  since 
the  District  Court  had  referred  to  the  matter  in  its  Informal 
Memorandum.  In  Interstate  Circuit,  Inc.  v.  United  States, 
304  U.  S.  55,  56,  however,  the  Supreme  Court  has  expressly 
stated  that 

“The  opinion  of  the  court  was  not  a  substitute  for 
the  required  findings.” 

The  appellee  relies  upon  this  court’s  decision  in  Minnesota 
Mining  and  Manufacturing  Co.  v.  Coe,  75  App.  D.  C.  131, 
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125  F.  2d  198.  In  that  decision,  however,  this  court  explain¬ 
ed  that 

“the  findings,  taken  together,  give  us  ‘a  clear  under¬ 
standing  of  the  basis  of  the  decision’ 

Not  so,  however,  here,  as  the  appellant  has  fully  explained 
on  the  last  several  pages  of  his  main  brief. 

VIL  CONCLUSION. 

The  appellant  did  originally  disclose  a  static  inverter.  He 
illustrated  and  described  the  externally  driven  type,  which 
is  alone  sufficient  to  support  the  static-inverter  claims  74 
and  76  to  81.  He  described  also  the  self-excited  type,  which 
entitles  him  to  amend  his  drawings  by  the  addition  of  Figs. 
10,  11  and  12. 

The  appellant  also  did  originally  disclose  an  oscillatory 
condenser-discharging  circuit ;  not  only  within  the  technical 
sense  of  the  term  “oscillatory,”  but  even  in  the  “ordinary” 
sense. 

Had  the  District  Court  studied  the  evidence,  it  would 
have  been  forced  to  these  conclusions. 

The  appellee  has  not  answered  the  appellant’s  arguments 
as  to  the  law  of  res  judicata  on  pp.  25  to  37  of  the  appellant’s 
main  brief  in  Appeal  9363. 

It  is  therefore  respectfully  submitted  that  the  decision  of 
the  District  Court  should  be  reversed. 

Respectfully  submitted, 

DAVID  RINES, 

Attorney  for  the  Appellant. 

Frank  W.  Dahn, 

Of  Counsel. 
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I.  THE  APPELLEE  AGREES  WITH  THE  APPELLANT 
THAT  THIS  IS  AN  APPEAL  FROM  THE  PATENT 
OFFICE,  NOT  THE  DISTRICT  COURT. 

In  his  reply  brief  in  Appeal  9361,  the  appellant  demon¬ 
strates  that  the  appellee  is  asking  this  Court  of  Appeals  to 
affirm  the  decisions  of  the  tribunals  of  the  Patent  Office, 
not  the  decision  of  the  District  Court.  The  same  is  true  on 
this  Appeal  9362  also. 

On  page  7  of  the  appellee’s  brief,  for  example,  the  appel¬ 
lee  argues : 

1  ‘it  is  submitted  that  the  Patent  Office  ruling  was  en¬ 
tirely  sound.” 
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At  the  bottom  of  p.  6,  again,  the  appellee  asks  this  Court 
of  Appeals  to  decide  whether  the  Board  of  Appeals  of  the 
Patent  Office  correctly  affirmed  a  holding  of  the  primary 
examiner.  He  is  not  asking  this  Court  of  Appeals  to  affirm 
anything  decided  by  the  District  Court. 

On  pp.  7  and  8  of  his  brief,  the  appellee  makes  his  one 
and  only  argument  relating  to  a  decision  of  the  District 
Court : 

“The  Patent  Office  and  the  District  Court  have  held 
that  the  application  as  filed  contains  no  basis  for  these 
claims.  ” 

Even  here,  however,  the  appellee  discusses,  in  detail,  the 
holdings  of  the  Patent  Office.  There  are  no  detailed  hold¬ 
ings  of  the  District  Court  to  discuss. 

II.  THE  MATTERS  FOR  DECISION  ON  THIS  APPEAL. 

As  explained  on  pp.  19  to  22  of  the  appellant’s  main  brief 
on  this  Appeal  9362,  the  law  gives  the  appellant  the  right 
to  amend  in  conformity  with  the  original  disclosure. 

The  appellant,  therefore,  desires  to  amend  by  adding 
Figs.  10,  11  and  12  to  his  drawings  for  the  purpose  of 
illustrating  the  self-excited  type  of  static  inverter  that  he 
originally  described ,  without  illustration.  He  desires  also 
to  amend  the  specification. 

In  order  to  simplify  the  discussion  on  this  reply  brief, 
the  appellant  will  disregard  the  amendment  to  the  specif  ica- 
uon.  He  will  ask  this  Court  to  confine  its  attention,  for  the 
time  being,  to  the  question  whether  the  appellant  is  en¬ 
titled  to  add  Figs.  10, 11  and  12  to  his  drawings. 

Bearing  in  mind  this  simplification,  this  appeal  raises  the' 
question  whether  the  right  that  the  law  gives  the  appellant, 
but  of  which  he  has  been  deprived  by  the  Patent  Office,  to 
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add  Figs.  10,  11  and  12  to  his  drawings,  in  order  to  illus¬ 
trate  what  was  originally  described  without  illustration, 
may  be  restored  to  the  appellant  by  way  of  mandamus  or 
injunction. 

On  this  appeal,  as  on  the  other  two  appeals,  the  appellant 
complains  also  that  he  did  not  receive  a  proper  trial  in  the 
District  Court. 

III.  THE  APPELLANT’S  MAIN  BRIEF. 

On  pp.  12  to  14  of  his  main  brief  on  this  Appeal  9362,  the 
appellant  quoted  passages  (reproduced  on  pp.  16  and  17, 
infra)  from  his  original  specification,  and  then  requoted 
the  same  passages  as  he  proposed  to  amend  them, 
italicizing  the  words  added  by  the  proposed  amendment. 

As  to  Fig.  12,  the  appellant  remarked: 

“The  italicized  words  say  that  Fig.  12  illustrates 
the  reactive  impedance  described  in  the  original  pas¬ 
sage  of  the  original  specification,  instead  of  the  resis¬ 
tive  impendance  31  shown  in  Fig.  1.  The  only  difference 
between  Figs.  1  and  12,  therefore,  is  the  substitution, 
in  Fig.  12,  of  the  symbol  for  reactance  or  inductance, 
for  the  svmbol  shown  in  Fig.  1  for  resistance  (App. 
146,  147,  *196). 

The  appellant  is  entitled  to  add  Fig.  12  to  his  draw¬ 
ings,  to  illustrate  the  originally  described  reactance, 
instead  of  resistance,  and  to  amend  his  specification 
so  as  to  state  that  this  Fig.  12  does  actually  illustrate 
the  reactive  impedance  originally  described ”  (italics 
in  the  original). 

Disregarding  the  proposed  amendment  to  the  specifica¬ 
tion,  therefore,  the  question  for  determination  on  this  ap¬ 
peal  as  to  Fig.  12  is  whether  the  appellant  may  illustrate  in 
Fig.  12  the  originally  described  reactive  impedance. 

This  question  can  be  answered  only  by  comparing  Fig.  12 
with  the  description  in  the  original  specification,  to  deter- 
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mine  whether  the  reactive  impedance  illustrated  in  Fig.  12 
is  described  in  the  original  specification. 

The  appellant’s  comments  as  to  Figs.  10  and  11  were 
similarly  as  follows : 

“The  said  new  Fig.  10  (App.  301)  does  no  more  than 
merely  to  illustrate  the  connection  of  the  grid  50  of  the 
thyratron  140  to  a  tap  on  the  resistance  33,  and  the  said 
new  Fig.  11  similarly  does  no  more  than  merely  to  illus¬ 
trate  the  connection  of  this  grid  50  to  a  tap  on  the  re¬ 
sistance  31. 

The  appellant  is  entitled  to  add  Figs.  10  and  11  to  his 
drawings  to  illustrate  the  taps  originally  described  and 
to  amend  his  specification  so  as  to  state  that  these  two 
Figs.  10  and  11  do  no  more  than  to  illustrate  the  tapped 
connections  originally  described”  (italics  in  the  orig¬ 
inal). 

Disregarding  the  proposed  amendment  to  the  specifica¬ 
tion,  the  question  for  determination,  as  to  Figs.  10  and  11,  is 
again  whether  the  appellant  may  illustrate  in  Figs.  10  and 
11  the  originally  described  taps. 

This  further  question,  too,  can  be  answered  only  by  com¬ 
paring  Figs.  10  and  11  with  the  description  in  the  original 
specification,  to  determine  whether  the  taps  illustrated  in 
Figs.  10  and  11  are  described  in  the  original  specification. 

The  only  way  in  which  one  may  find  out  whether  Figs. 
10, 11  and  12  are  or  are  not  in  conformity  with  the  descrip¬ 
tion  in  the  original  specification,  therefore,  is  by  a  compari¬ 
son.  As  explained  on  pp.  25  to  33  of  the  appellant’s  main 
brief  on  this  Appeal  9362,  this  duty  of  comparison  is  im¬ 
posed  upon  the  Patent  Office  by  law. 

1.  The  Decision  of  the  Primary  Examiner  Relating  to 
Figs.  10, 11  and  12. 

The  primary  examiner  of  the  Patent  Office,  as  explained 
on  pp.  5,  23  and  24  of  the  appellant’s  main  brief  on  this 
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Appeal  9362,  refused,  however,  to  make  the  comparison  re¬ 
quired  of  him  by  law.  He  based  his  refusal  on  the  mistaken 
understanding  that  he  was  without  power  to  enter  Figs.  10, 
11  and  12,  irrespective  of  what  the  comparison  might  show. 
This  was  because  he  considered  that  he  was  bound  by  the 
prior  rulings  in  Interference  74,402. 

He  started  out  with  the  assumption  that  the  appellant’s 
purpose  in  adding  Figs.  10,  11  and  12  was  to  provide  illus¬ 
trations  of  a  static  inverter.  On  this  assumption,  he  rea¬ 
soned,  these  Figs.  10,  11  and  12  would  introduce  into  the 
application  a  disclosure  of  a  static  inverter  that  the  Patent 
Office,  when  dissolving  Interference  74,402,  had  held  that 
the  appellant’s  application  did  not  originally  disclose. 

It  mattered  not  to  him  whether  comparison  would  show 
that  these  Figs.  10,  11  and  12  actually  do  no  more  than 
merely  to  illustrate  in  conformity  with  the  original  descrip¬ 
tion  in  the  specification.  He  was  not  going  to  permit  the 
entry  of  any  amendment  that  would  demonstrate  that  there 
was  error  in  the  original  decision  dissolving  Interference 
74,402. 

All  this,  of  course,  is  a  non-sequitur.  There  is  no  label 
on  any  of  Figs.  10,  11  and  12  that  calls  them  a  static  inver¬ 
ter.  Fig.  10  merely  illustrates  the  originally  described  re¬ 
active  impedance,  and  Figs.  10  and  11  merely  illustrate  the 
originally  described  taps. 

2.  The  Decision  of  the  Board  of  Appeals  Relating  to 
Figs.  10, 11  and  12. 

As  explained  on  pp.  5,  6,  24  and  25  of  the  appellant’s 
main  brief,  the  Board  of  Appeals  of  the  Patent  Office  also 
declined  to  make  the  comparison  required  by  law. 

The  reason  given  by  the  Board  of  Appeals  was  not  the 
same  as  that  of  the  primary  examiner.  The  reason  given 


by  the  Board  of  Appeals,  as  admitted  on  p.  7  of  the  appel¬ 
lee’s  brief,  was  that,  if  Figs.  10, 11  and’ 12  were  entered,  it 
would  be  necessary  to  vacate  the  decision  dissolving  Inter¬ 
ference  74,402. 

As  explained  at  the  bottom,  of  p.  23  and  the  top  of  p.  24 
of  the  appellant’s  main  brief  on  this  Appeal  9362,  this,  too, 
is  a  non-sequitur.  It  is  wholly  immaterial  to  the  question 
as  to  whether  Figs.  10, 11  and  12  do  or  do  not  merely  illus¬ 
trate  what  was  originally  described  without  illustration. 

3.  The  Decision  of  the  District  Court  Relating  to  Figs. 
10, 11  and  12. 

As  explained  on  p.  6  of  the  appellant’s  main  brief  on  this 
Appeal  9362,  the  decision  of  the  District  Court  was  that  it 
was  not  necessary  for  the  Patent-Office  tribunals  to  compare 
Figs.  10, 11  and  12  with  the  description  in  the  original  spe¬ 
cification.  The  unsupported  fiat  of  the  Patent  Office,  even 
without  comparison,  that  there  is  a  departure  constitutes 
the  exercise  of  discretion,  and  is  final. 

The  District  Court  went  further,  however,  and  held  also 
that  the  appellant  did  not  originally  disclose  a  static  inver¬ 
ter,  and  that  the  very  purpose  of  the  amendments  was  to 
introduce  a  basis  for  the  static-inverter  claims  74  and  76  to 
81. 

The  District  Court,  as  also  explained  on  the  said  p.  6  of 
the  appellant’s  main  brief,  made  still  a  further  finding. 
Assuming  that  the  appellant’s  specification  did  originally 
describe  a  static  inverter,  the  District  Court  ruled,  draw¬ 
ings  illustrative  of  the  original  description  were  unneces¬ 
sary. 

Altogether  aside  from  the  fact  that  this  further  holding 
of  the  District  Court  was  a  surprise  holding,  never  ad¬ 
vanced  in  the  Patent  Office,  and  not  even  supported  by  the 


7 


pleadings,  this  was  also  not  a  proper  ground  for  prevent¬ 
ing  the  appellant  from  doing  what  the  law  gives  him  the 
right  to  do,  namely,  to  illustrate  in  accordance  with  what  he 
originally  described,  without  illustration. 

IV.  THE  APPELLEE’S  BRIEF. 

The  appellee’s  brief  is  directed  to  three  points: 

1.  Discretion  can  not  be  controlled  by  injunction,  and 
this  is  a  case  of  discretion,  pp.  3  to  6 ; 

2.  Even  if  this  were  not  a  case  of  discretion,  the  amend¬ 
ments  are  not  proper,  in  any  event,  because  they  in¬ 
volve  “a  departure  from  the  original  disclosure”,  pp. 
7  and  8 ;  and 

3.  Even  if  there  were  no  departure,  the  appellant  has 
not  been  damaged,  since  the  appellant  admits  that  the 
amendments  permitted  by  law  are  never  necessary, 
pp.  8  and  9. 

4.  The  appellee  does  not  comment  on  whether  the  appel¬ 
lant  received  a  proper  trial  in  the  District  Court. 

1.  The  appellee’s  argument  starts  out  on  p.  4,  with  a 
statement  to  the  effect  that  the  Patent  Office  has  not  refused 
to  consider  the  amendments.  On  the  contrary,  the  Patent 
Office  has  considered  them;  and,  so  considering  them,  has 
found  a  departure. 

On  p.  6,  the  appellee  proceeds  to  explain  the  nature  of 
the  “consideration”  given  to  these  amendments  by  both 
the  primary  examiner  and  the  Board  of  Appeals. 

A.  The  Primary  Examiner 

“held  that  the  subject-matter  of  these  figures  ‘involves 
new  matter  to  this  application’.  Such  a  statement 
could  be  based  only  on  a  comparison.” 

It  is  true  that  the  primary  examiner 

“cited  prior  Office  rulings  in  support  of  his  holding,” 
but  that  was 

“merely  an  additional  ruling  in  support  of  his  hold¬ 
ing.” 
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B.  As  for  the  Board  of  Appeals,  the  Appellee  concedes 
that  that  tribunal,  at  least,  did  not  make  the  com¬ 
parison  required  by  law : 

“It  is  true  that  the  Board  relied,  in  support  of  its  hold¬ 
ing,  on  a  former  ruling  it  had  made  in  interference 
No.  74,402.” 

That,  however,  was  sufficient,  because 
“The  former  ruling  was  made  on  the  merits.” 

C.  As  for  the  District  Court,  the  appellee  argues,  on 
pp.  4  and  5  of  the  brief  on  this  Appeal  9362,  and  on 
p.  13  of  the  brief  on  Appeal  9361,  that  Congress  did 
not  give  the  District  Court  authority  to  substitute  its 
discretion  for  that  of  the  Patent  Office. 

2.  As  to  the  second  point,  that  the  amendments  are  not 
proper,  in  any  event,  the  appellee  first  observes,  on  p.  7, 
that,  as  explained  by  the  appellee  in  his  companion  brief 
on  Appeal  9361,  the  appellant  does  not  disclose  the  static 
inverter  of  claims  74  and  76  to  81,  and 

“It  was  specifically  held  by  the  Board  (518)  that  the 
proposed  amendments  here  involved  would  provide  a 
basis  for  claims  74  and  76  to  81.” 

Under  the  doctrine  of  res  judicata,  the  appellee  continues, 

“it  follows  that  any  amendment  which  would  introduce 
a  basis  for  these  claims  also  involves  a  departure  from 
the  original  disclosure.” 

3.  With  regard  to  the  third  point,  that  the  appellant  has 
suffered  no  damage,  the  appellee’s  argument  is  that,  since 
the  appellant  admits  that  the  illustrations  of  Figs.  10,  11 
and  12  add  nothing  not  already  described  in  the  original 
specification,  p.  9,  therefore, 

“the  proposed  amendments  would  be  superfluous  and 
would  merely  present  in  different  form  matters  which 
were  already  present.” 
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The  appellant’s  complaint  that  the  District  Court’s  holding 
on  this  point  was  a  surprise  holding,  never  before  urged 
in  the  Patent  Office,  and  even  unsupported  by  the  pleadings, 
is  dismissed  by  the  appellee,  p.  8,  as 
“not  thought  to  be  important.’ ’ 

V.  SUMMARY  OF  ARGUMENT. 

1.  This  is  not  a  case  of  discretion. 

A.  The  Primary  Examiner  did  not  actually  compare 
Figs.  10, 11  and  12  with  the  description  in  the  original 
specification. 

B.  The  Board  of  Appeals  was  not  excused  from  making 
the  comparison  that  the  appellee  admits  that  the 
Board  did  not  make. 

C.  The  Court  does  have  authority  to  compel  the  Patent 
Office  to  make  the  comparison. 

2.  Figs.  10,  11  and  12  do  not  constitute  a  departure. 

Nowhere,  throughout  his  brief,  does  the  appellee  deny 
that  Figs.  10,  11  and  12  are  in  exact  conformity  with  the 
original  description  in  the  specification. 

Nowhere  does  he  say  even  that  there  has  ever  been  any 
decision,  by  any  tribunal,  holding  that  Figs.  10,  11  and  12 
illustrate  anything  that  is  different  from  what  is  described 
in  the  original  specification. 

Under  this  heading,  the  appellant  is  compelled  to  become 
diverted  into  arguing  other  matters  also,  but  they  are  not 
pertinent  to  the  one  inquiry  as  to  whether  Figs.  10,  11  and 
12  illustrate  anything  not  described  in  the  original  specifica¬ 
tion. 
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3.  Whether  or  not  the  appellant  has  suffered  damage, 
the  law  still  gives  him  the  right  to  amend  within  his  original 
disclosure. 

And  it  is  quite  “important”  to  notify  a  party,  in  the 
pleadings,  as  to  what  issues  he  will  be  called  upon  to  meet. 
A  party  should  not  be  surprised  by  a  holding  as  to  an  issue 
as  to  which  he  has  never  even  been  heard. 

4.  The  appellant  has  not  received  a  proper  trial  in  the 
District  Court. 


VI.  ARGUMENT. 

1.  This  is  not  a  Case  of  Discretion. 

Reference  is  made  to  the  discussion  under  Points  8  to 
12,  on  pp.  23  to  34  of  the  appellant’s  main  brief  on  this 
Appeal  9362. 

On  pp.  3  and  4  of  his  brief,  the  appellee  quotes  twice  from 
Hammond  v.  Hull,  76  App.  D.  C.  301,  131  F.  2d  23,  to  the 
effect  that  mandamus  lies  only  when 

“the  duty  of  the  officer  to  act  is  clearly  established  and 
plainly  defined  and  the  obligation  to  act  is  peremp¬ 
tory.” 

On  p.  33  of  his  main  brief  on  this  Appeal  9362,  the  appellant 
cited  the  same  authority  and  quoted  the  same  passage,  and 
demonstrated  that  it  was  fully  applicable  to  the  present 
case. 

On  p.  5  of  his  brief,  the  appellee  cites  Svenson  v.  Coe,  69 
App.  D.  C.  359, 101  F.  2d  684.  Here  is  what  this  Court  had 
to  say,  in  that  case,  about  the  action  taken  by  the  Patent 
Office  in  the  Remington-Rand  case,  65  App.  D.  C.  387,  84  F. 
2d  240,  also  cited  by  the  appellee: 

“In  Coe  v.  United  States  ex  rel.  Remington  Rand,  Inc., 
it  had  refused  to  permit  an  amendment  which  was  ex¬ 
pressly  authorized  by  its  rules.” 
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On  p.  24  of  his  main  brief  on  this  Appeal  9362,  the  appel¬ 
lant  explained  that  the  Patent-Office  action  here  was  the 
same  as  in  the  Remington-Rand  case.  In  both  cases,  with¬ 
out  comparison,  the  Patent  Office  refused  to  enter  the 
amendment. 

On  p.  5  of  his  brief,  the  appellee  says : 

“Obviously,  the  determination  in  any  given  case,  as  to 
whether  an  amendment  involves  such  a  departure  in¬ 
volves  the  exercise  of  discretion. ’  ’ 

A  “ determination’ ’  made  without  comparison,  however,  is 
not  the  exercise  of  discretion.  Refusal  to  make  the  com¬ 
parison  constitutes  refusal  to  exercise  discretion. 

The  Commissioner  of  Patents  can  not  even  begin  to  ex¬ 
ercise  discretion  until  he  is  first  compelled  to  compare  Figs. 
10,  11  and  12  with  the  description  in  the  original  specifica¬ 
tion. 

If  the  appellee  will  be  compelled  by  this  Court  to  compare 
these  Figs.  10, 1 1  and  12  with  the  original  specification,  and 
if  the  appellee  will  then,  after  comparison,  state  that  the 
reactive  impedance  illustrated  in  Fig.  12  is  not  described 
in  the  original  specification,  or  that  the  taps  illustrated  in 
Figs.  10,  and  11  are  not  described  in  the  original  specifica¬ 
tion,  then,  and  then  only  would  the  question  arise  as  to 
whether  the  appellee  has  actually  exercised  any  discretion 
in  the  matter. 

Nowhere,  throughout  his  briefs,  does  the  appellee  deny 
the  truth  of  the  statement,  on  p.  14  of  the  appellant’s  main 
brief  on  this  Appeal  9362,  that 

“Neither  the  primary  examiner  nor  the  Board  of  Ap¬ 
peals  of  the  Patent  Office  has  ever  disputed  the  fact 
that  these  Figs.  10,  11  and  12  do  no  more  than  merely 
to  illustrate  what  was  originally  described  in  the  orig¬ 
inal  specification.  Nor  has  the  District  Court  disputed 
that  fact.” 
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On  p.  40  of  the  appellant’s  main  brief  on  Appeal  9361, 
the  appellant  invited  this  Court,  therefore,  to  determine 
for  itself,  by  comparison,  that  Figs.  10,  11  and  12  are  the 
same  as  original  Fig.  1,  except  that  they  merely  illustrate 
the  changes  described  in  the  original  description  of  the 
specification. 

A.  The  Primary  Examiner  Did  Not  Actually  Compare 
Figs.  10, 11  and  12  With  The  Description  In  The  Original 
Specification. 

The  appellee  says,  as  before  stated,  p.  7,  supra,  that 
“Such  a  statement  could  be  based  only  on  a  compari¬ 
son.” 

The  appellant  does  not  so  construe  the  primary  examiner’s 
language,  quoted  on  p.  5  of  the  appellant’s  main  brief  on 
this  Appeal  9362 : 

“such  matter  has  been  ruled  on  and  held  not  supported 
by  the  original  disclosure  #  *  \  *  *  *  The  Decision  on 
Motions  of  November  23,  1938,  and  the  Board  of  Ap¬ 
peals  Decision  of  July  18,  1939,  in  Interference 
#74,402,  held  such  matter  to  be  lacking  in  applicant’s 
original  disclosure.” 

That  the  primary  examiner  refused  to  make  the  compari¬ 
son  is  further  clear  from  his  further  admission  that  (App. 
502) 

“The  matter  inserted  by  amendment  of  September  23, 
1943  describing  Fig.  9  was  also  held  to  be  new  matter 
in  view  of  the  same  Board  decision ”  (Italics  supplied). 

B.  The  Board  of  Appeals  Was  Not  Excused  from  Mak¬ 
ing  the  Comparison  that  the  Appellee  Admits  that  the 
Board  Did  Not  Make. 

The  appellee  admits  that  the  ruling  of  the  Board  of  Ap¬ 
peals  "was  made  without  comparison,  and  merely 
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“on  a  former  ruling  it  had  made  in  Interference  No. 
74,402.” 

That  “former  ruling,”  however,  was  not  a  ruling  on  the 
admissibility  of  Figs.  10, 11  and  12,  and  it  was  not  a  proper 
test  as  to  such  admissibility.  The  sole  test  as  to  whether 
Figs.  10,  11  and  12  should  be  entered  is  whether,  on  com¬ 
parison,  what  they  illustrate  is  found  to  be,  or  not  to  be, 
in  accord  with  the  description  in  the  original  specification. 

C.  The  Court  Does  Have  Authority  To  Compel  The 
Patent  Office  to  Make  the  Comparison. 

On  pp.  35  and  36  of  his  reply  brief  on  Appeal  9361,  the 
appellant  asks  this  Court  to  review  on  the  merits  the  mat¬ 
ter  of  the  appellant’s  right  to  amend. 

On  this  Appeal  9362,  however,  the  appellant  is  asking  this 
Court  merely  to  compel  the  Commissioner  of  Patents  to 
perform  the  ministerial  duty  of  comparing  Figs.  10, 11  and 
12  with  the  original  disclosure  to  determine  whether  the  taps 
illustrated  in  Figs.  10  and  11  and  the  reactive  impedance 
illustrated  in  Fig.  12  are  described  in  the  original  specifica- 
ion. 

Attention  is  again  invited  to  the  cases  discussed  under 
Point  11,  pp.  26  to  33  of  the  appellant’s  main  brief  on  Appeal 
9362.  As  explained  more  particularly,  for  example,  at  the 
tops  of  pp.  30  and  31,  for  the  appellee  to  refuse  to  make  the 
comparison  required  by  law  is  not  the  exercise  of  a  discre¬ 
tion  that  will  withstand  review  by  the  courts. 

2.  Figs.  10, 11  and  12  Do  Not  Constitute  a  Departure. 

In  order  to  determine  whether  Figs.  10,  11  and  12  con¬ 
stitute  a  departure,  all  that  is  necessary,  as  already  explain¬ 
ed,  is  to  compare  the  illustrations  of  Figs.  10, 11  and  12  with 
the  description  in  the  original  specification. 
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On  p.  40  of  the  appellant’s  main  brief  on  Appeal  9361, 
the  appellant  invited  this  Court,  therefore,  to  determine 
for  itself,  by  comparison,  that  Figs.  10,  11  and  12  are  the 
same  as  original  Fig.  1,  except  that  they  merely  illustrate 
the  changes  described  in  the  original  description  of  the 
specification. 

A.  The  Primary  Examiner  Did  Not  Actually  Compare 
Figs.  10, 11  and  12  With  The  Description  In  The  Original 
Specification. 

The  appellee  says,  as  before  stated,  p.  7,  supra,  that 
“Such  a  statement  could  be  based  only  on  a  compari¬ 
son.” 

The  appellant  does  not  so  construe  the  primary  examiner’s 
language,  quoted  on  p.  5  of  the  appellant’s  main  brief  on 
this  Appeal  9362 : 

“such  matter  has  been  ruled  on  and  held  not  supported 
by  the  original  disclosure  *  *  #.  *  *  *  The  Decision  on 
Motions  of  November  23,  1938,  and  the  Board  of  Ap¬ 
peals  Decision  of  July  18,  1939,  in  Interference 
#74,402,  held  such  matter  to  be  lacking  in  applicant’s 
original  disclosure.” 

That  the  primary  examiner  refused  to  make  the  compari¬ 
son  is  further  clear  from  his  further  admission  that  (App. 
502) 

“The  matter  inserted  by  amendment  of  September  23, 
1943  describing  Fig.  9  was  also  held  to  be  new  matter 
in  view  of  the  same  Board  decision”  (Italics  supplied). 

B.  The  Board  of  Appeals  Was  Not  Excused  from  Mak¬ 
ing  the  Comparison  that  the  Appellee  Admits  that  tete 
Board  Did  Not  Make. 

The  appellee  admits  that  the  ruling  of  the  Board  of  Ap¬ 
peals  was  made  without  comparison,  and  merely 
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“on  a  former  ruling  it  had  made  in  Interference  No. 
74,402.”  j 

That  “former  ruling,”  however,  was  not  a  ruling  on  the 
admissibility  of  Figs.  10, 11  and  12,  and  it  was  not  a  proper 
test  as  to  such  admissibility.  The  sole  test  as  to  whether 
Figs.  10,  11  and  12  should  be  entered  is  whether,  on  com¬ 
parison,  what  they  illustrate  is  found  to  be,  or  not  to  be, 
in  accord  with  the  description  in  the  original  specification. 

C.  The  Court  Does  Have  Authority  To  Compel  The 
Patent  Office  to  Make  the  Comparison. 

On  pp.  35  and  36  of  his  reply  brief  on  Appeal  9361,!  the 
appellant  asks  this  Court  to  review  on  the  merits  the  mat¬ 
ter  of  the  appellant’s  right  to  amend. 

On  this  Appeal  9362,  however,  the  appellant  is  asking  this 
Court  merely  to  compel  the  Commissioner  of  Patents  to 
perform  the  ministerial  duty  of  comparing  Figs.  10, 11  and 
12  with  the  original  disclosure  to  determine  whether  the  taps 
illustrated  in  Figs.  10  and  11  and  the  reactive  impedance 
illustrated  in  Fig.  12  are  described  in  the  original  specifica- 
ion. 

Attention  is  again  invited  to  the  cases  discussed  under 
Point  11,  pp.  26  to  33  of  the  appellant’s  main  brief  on  Appeal 
9362.  As  explained  more  particularly,  for  example,  at  the 
tops  of  pp.  30  and  31,  for  the  appellee  to  refuse  to  make  the 
comparison  required  by  law  is  not  the  exercise  of  a  discre¬ 
tion  that  will  withstand  review  by  the  courts. 

2.  Figs.  10, 11  and  12  Do  Not  Constitute  a  Departure. 

In  order  to  determine  whether  Figs.  10,  11  and  12  con¬ 
stitute  a  departure,  all  that  is  necessary,  as  already  explain¬ 
ed,  is  to  compare  the  illustrations  of  Figs.  10, 11  and  12  with 
the  description  in  the  original  specification. 
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Instead  of  making  that  simple  comparison,  the  appellee 
prefers  to  argue  about  two  entirely  different  matters  that 
have  not  the  slightest  bearing  upon  the  question  whether 
the  illustrations  of  Figs.  10, 11,  and  12  are  or  are  not  in  con¬ 
formity  with  the  original  description;  and  he  does  so  in  such 
a  way  that  the  appellant  is  compelled  to  become  sidetracked 
to  answer  him. 

One  of  these  entirely  different  matters,  at  the  middle  of 
p.  8,  is  as  to  whether  the  appellant  admits  that  the  entry  of 
the  amendments  would  prove  that  the  decision  dissolving 
Interference  74,402  was  wrong.  This  must  be  answered. 

The  other  entirely  different  matter,  p.  8,  1.  3,  is  whether 
the  appellant  denies  that,  if  the  amendments  were  entered, 
they  would  provide  a  basis  for  the  static-inverter  claims  74 
and  76  to  81.  This,  too,  must  be  replied  to,  lest  silence  be 
misconstrued. 

With  regard  to  the  first  of  these  entirely  different  mat¬ 
ters,  the  appellant  had  argued,  on  pp.  23  to  25  of  his  main 
brief  on  this  Appeal  9362,  that,  even  if  the  issue  of  the  static- 
inverter  claims  74  and  76  to  81  had  actually  become  res 
judicata, 

“That  would  not,  however,  foreclose  the  appellant’s 
right  to  amend  his  original  drawings  in  conformity  with 
his  original  specification,  describing  the  self-excited 
type  of  static-inverter.  *  *  * 

The  mere  fact  that  entry  of  the  amendments  would 
prove  the  decision  dissolving  Interference  74,402  to 
have  been  wrong  is  no  reason  for  denying  the  plaintiff’s 
right  to  amend”  (italics  in  the  original). 

On  p.  8,  the  appellee  seizes  upon  this  as  constituting  an  ad¬ 
mission,  on  the  appellant’s  part,  to  the  effect 

“that  entry  of  the  amendments  would  prove  the  decis¬ 
ion  dissolving  Interference  74,402  to  have  been  wrong.” 
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Such  entry  could  not  possibly  have  such  effect,  however,  be¬ 
cause,  as  the  appellant  explained  further, 

“That  decision  has  been  proved  to  be  wrong  on  the 
basis  of  the  original  disclosure  alone,  and  without 
entry  of  the  amendments,  but  that  fact  has  not  altered 
the  Patent  Office  holding  of  res  judicata.  Figs.  10,  11 
and  12  and  the  amendments  to  the  specification  could 
therefore  be  entered,  still  without  altering  that  hold¬ 
ing. 

The  decision  dissolving  Interference  74,402  having 
been  proved  to  be  wrong  on  the  basis  of  the  original 
disclosure  alone,  an  amendment  to  that  original  dis¬ 
closure  cannot  make  that  decision  any  more  wrong 
than  it  already  is.” 

With  regard  to  the  other  of  these  entirely  different  mat¬ 
ters,  the  appellee  says,  on  pp.  7  and  8: 

“the  Board  of  Appeals  held  that,  if  the  proposed 
amendments  were  entered,  the  application  would  pro¬ 
vide  such  a  basis  [for  the  static-inverter  claims  74  and 
76  to  81],  and  the  appellant,  of  course,  does  not  deny 
this.” 

This  is  one  of  the  unintentional  positive  mis-statements 
referred  to  by  the  appellant  in  his  reply  brief  on  Appeal 
9361. 

The  appellant  certainly  does  1  ‘  deny  this  ’  \  He  has  denied 
it  over  and  over  and  over  again,  in  his  main  briefs  filed 
in  both  Appeals  9361  and  9362.  He  demonstrated  that  even 
the  externally  driven  static  inverters  illustrated  in  Figs. 
1,  2,  3  and  9  support  the  static-inverter  claims  74  and  76  to 
81 ;  and  he  demonstrated  further  that  these  claims  are  sup¬ 
ported  also  by  the  self-excited  type  of  static  inverter  des¬ 
cribed  in  the  original  specification,  even  though  without 
illustration. 

Though  the  appellant  refused  to  become  diverted  into 
this  argument  in  his  reply  brief  on  Appeal  9361,  he  prom- 
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ised,  on  p.  22,  to  do  so  here.  The  appellant  will  now  an¬ 
swer,  therefore,  the  arguments  contained  in  the  appellee’s 
brief  on  Appeal  9361,  and  incorporated  by  reference  on  p. 
7  of  his  brief  on  the  present  Appeal  9362,  as  to  whether  the 
appellant,  by  means  of  description  alone,  has  disclosed  a 
static  inverter;  meaning  by  that  term,  of  course,  a  static 
inverter  of  the  self-excited  type,  for  the  appellee  makes  no 
reference  at  all  to  the  appellant’s  illustrated  static  inverter 
of  the  externally  driven  type. 

“The  reasons”  incorporated  by  reference  on  p.  7  of  the 
appellee’s  brief  on  this  Appeal  9362  commence  at  the  very 
top  of  p.  10  of  the  appellee’s  brief  on  Appeal  9361.  After 
positively  mis-stating  (see  p.  21  of  the  appellant’s  reply 
brief  on  Appeal  9361)  that  the  appellant  “concedes”  that 
his  application  does  not  illustrate  the  static  inverter  (italics 
the  appellee’s),  the  appellee  says: 

“but  it  is  alleged  that  the  specification,  especially  p.  6, 
describes  a  system  in  which  the  thyratron  will  act  as 
a  static  inverter  [meaning,  as  before  stated,  a  static 
inverter  of  the  self-excited  type]. 

The  statement  principally  relied  on  to  support  these 
claims  (specification,  page  6  line  14  et  seq.)  is  that  ‘If 
the  impedance  is  reactive,  the  thyratron  circuit  may, 
under  certain  conditions,  generate  its  own  oscillations,’ 
etc.”. 

This,  however,  is  only  a  part-statement,  which  may  have 
the  same  misleading  effect  as  a  positive  mis-statement. 
This  part-statement  refers  to  only  one  of  three  statements 
“principally  relied  on  *  *  *”  in  connection  with  the  des¬ 
cribed  static  inverter  of  the  self-excited  type  (App.  211) : 

“If  the  impedance  is  reactive,  the  thyratron  circuit 
may,  under  certain  conditions,  generate  its  own  oscil¬ 
lations  at  a  frequency  determined  by  the  circuit  con¬ 
stants  and  the  characteristics  of  the  tube  *  *  *”  [the 
words  “certain  conditions”  are  italicized  for  a  purpose 
that  will  presently  appear] . 
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This  is  illustrated  in  Fig.  12.  The  appellant’s  original 
specification  continues,  however,  that 

4  ‘  The  grid  50  may  be  connected  to  various  taps  on  the 
resistance  33  or  31,  to  cause  the  thyratron  140  to  os¬ 
cillate  as  a  relaxation  oscillator,” 

as  illustrated  by  Figs.  10  and  11. 

Not  only  does  the  appellee  entirely  omit  reference  to  the 
externally  driven  static  inverter,  illustrated  in  Figs.  1,  2,  3 
and  9,  therefore,  but  he  completely  disregards  also  even  the 
self-excited  tapped  static  inverters,  originally  described, 
that  are  now  proposed  to  be  illustrated  in  Figs.  10  and  11. 

He  confines  himself  entirely  to  that  particular  form  of 
static  inverter  only  that  the  appellant  now  proposes  to 
illustrate  in  Fig.  12 ;  and  he  proposes  to  show  that  there  is 
something  wrong  with  the  original  description  of  that  Fig. 
12  (not  that  Fig.  12  illustrates  anything  not  described). 

The  appellee  has  not  undertaken  even  to  deny,  as  demon¬ 
strated  on  p.  41  of  the  appellant’s  main  brief  on  Appeal 
9361  and  p.  14  of  the  appellant’s  main  brief  on  this  Appeal 
9362,  that  the  tapped  static  inverters  illustrated  in  Figs.  10 
and  11,  at  least,  as  distinguished  from  Fig.  12,  are  wholly 
in  accord  with  the  original  description  in  the  specification. 

By  failing  so  to  deny,  therefore,  the  appellee  has  admitted 
that  the  Patent  Office  should  have  entered  at  least  Figs.  10 
and  11 ! 

As  for  the  static  inverter  illustrated  in  Fig.  12,  the  ap¬ 
pellee  does  not  dispute  that  it  serves  only  to  illustrate  the 
reactive  impedance  originally  described.  He  has  therefore 
admitted  that  Fig.  12,  too,  is  in  accordance  with  the  original 
description  in  the  specification ! 

It  would  seem  that  there  is  nothing  left  to  argue  as  to 
whether  Figs.  10,  11  and  12  are  within  the  original  disclos¬ 
ure.  That  fact  is  admitted  by  the  appellee  himself ! 


i 
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It  may  be  well  to  summarize : 

On  the  said  p.  10  of  his  brief  on  Appeal  9361,  the  appellee 
starts  out  with  a  proposal  to  demonstrate  that  the  appel¬ 
lant’s  application,  Serial  No.  685,501,  does  not  disclose 

“a  static  inverter,  comprising  a  gaseous-discharge 
device,” 

whether  of  the  externally  driven  type  or  of  the  self-excited 
type.  He  thereupon  promptly  becomes  diverted  from  his 
task.  He  says  nothing  about  the  externally  driven  static 
inverter  illustrated  in  Figs.  1,  2,  3  and  9,  and  he  says  noth¬ 
ing  about  the  two  tapped  self-excited  types  described  in  the 
original  specification  and  proposed  to  be  illustrated  in  Figs. 
10  and  11.  He  allows  himself  to  become  diverted  into  argu¬ 
ing  solely  that  the  appellant’s  disclosure  as  to  Fig.  12  (and 
Fig.  12  alone)  is  defective,  but  fails  even  to  dispute  the  fact 
that  the  reactive  impedance  illustrated  in  Fig.  12  is  actually 
described  in  the  original  specification. 

The  appellee  finds  something  entirely  different  that  he 
alleges  to  be  wrong.  And  this  something  different  has  noth¬ 
ing  whatever  to  do  with  Fig.  12.  It  has  to  do  rather  with 
something  in  the  original  specification ! 

The  appellee  is  criticizing  the  words  “certain  conditions” 
italicized  in  the  quotation  on  p.  16,  supra ,  from  the  original 
specification ! 

The  appellee’s  objection  is  that  the  expression  “certain 
conditions”,  appearing  in  the  original  specification,  are 
not  sufficiently  definite!  These  “certain  conditions”  relate 
to  the  theory  of  the  operation,  and  that  theory  has  not  been 
explained ! 

Irrespective  of  whether  this  objection  is  or  is  not  sound, 
it  has  nothing  whatever  to  do  with  whether  the  appellant 
.may  be  permitted  to  illustrate  the  reactive  impedance  de- 
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scribed  in  the  original  specification.  That  is  all  that  Fig. 
12  purports  to  do. 

The  appellant  has  an  equal  right  to  illustrate  the  taps  de¬ 
scribed  in  the  original  specification.  That  is  all  that  Figs. 
10  and  11  purport  to  do. 

In  application,  Serial  No.  311,724,  as  explained  on  pp. 
15  to  17  of  the  appellant’s  main  brief  on  this  Appeal  9362, 
the  appellant  reproduced  the  same  original  description, 
including  the  same  expression,  “certain  conditions”  (App. 
338,  1.  2  from  the  bottom),  but  he  also  accompanied  that 
original  description  by  an  illustration.  He  made  no  more 
explanation  as  to  the  theory  relating  to  the  expression  “cer¬ 
tain  conditions”  in  application,  Serial  No.  311,724,  than  in 
the  original  application.  The  Patent  Office  nevertheless 
accepted  the  illustration  as  a  full  and  complete  disclosure 
of  the  static  inverter,  without  any  criticism  of  the  expression 
“certain  conditions.” 

The  same  is  true  of  the  Miller  patent  2,043,484,  where  the 
static-inverter  claims  74  and  76  to  81  originated.  The 
Patent  Office  accepted  the  Miller  drawings  as  supplying 
a  complete  disclosure  of  the  static  inverter,  notwithstanding 
that  there  was  no  explanation  as  to  the  “certain  condi¬ 
tions”. 

Assuming  even  that  the  expression  “certain  conditions” 
is  a  defect,  in  that  the  theory  of  operation  should  have  been 
explained  in  the  original  specification,  therefore,  the  addi¬ 
tion  of  Figs.  10, 11  and  12  will  make  that  defect  neither  any 
worse  nor  any  better.  The  presence  of  that  defect  is  no 
warrant  for  preventing  the  appellant  from  illustrating  the 
reactive  impedance  and  the  taps  described,  without  illus¬ 
tration,  in  the  original  specification. 

The  findings  of  the  District  Court  (App.  29)  were  merely 
to  the  effect  that  the  appellant’s  application  did  not  “sup- 
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port”  the  claims.  And  since  the  appellee,  as  before  stated, 
is  asking  this  Court  to  affirm  the  decisions  of  the  Patent 
Office,  not  the  decision  of  the  District  Court,  it  is  equally 
pertinent  to  remark  that  the  Patent  Office,  too,  did  not  raise 
this  objection  that  the  appellant’s  original  specification  did 
not  explain  the  theoretical  “certain  conditions”  for  opera¬ 
tion. 

The  decision  dissolving  Interference  74,402,  for  example, 
was  not  based  upon  any  objection  to  the  expression  “cer¬ 
tain  conditions”;  the  objection  was  rather  that  the  appel¬ 
lant  had  not  illustrated  a  static  inverter  (App.  536),  mean¬ 
ing  a  static  inverter  of  the  self-excited  type.  Neither  the  tri¬ 
bunals  of  the  Patent  Office  nor  the  District  Court  has  ever 
objected  to  the  original  and  unamended  expression,  “cer¬ 
tain  conditions”.  This  objection  originates,  therefore,  with 
the  appellee  in  this  Court  of  Appeals. 

It  is  consequently  not  before  this  Court  for  consideration 
of  any  kind. 

Since  the  appellant,  as  before  stated,  p.  16,  has  consent¬ 
ed  to  become  drawn  into  this  useless  argument,  however, 
he  will  now  go  further  and  demonstrate  that  the  expression 
“certain  conditions”  is  actually  unobjectionable. 

Just  what  may  be  wrong  with  this  expression  “certain 
conditions”,  the  appellee  has  not  explained.  A  hint  may, 
perhaps,  be  obtained  by  studying  the  appellee’s  cross  exam¬ 
ination  of  the  witnesses  (App.  174) : 

“Q.  But  there  is  nothing  that  will  fix  the  value  of 
the  reactance?  A.  No.” 

Apparently,  therefore,  the  appellee’s  argument  is  in¬ 
tended  to  be  that  the  exact  value  of  the  reactance  should 
have  been  stated  in  the  specification ;  or,  perhaps,  that  some¬ 
thing  should  have  been  said  about  the  frequency  relations 
necessary  to  produce  operation  (App.  at  the  bottom  of  p. 
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174  and  the  top  of  p.  175).  One  of  these  propositions  or 
some  other  equally  theoretical  proposition  is  all  that  the  ap¬ 
pellee  could  possibly  have  in  mind. 

These  theoretical  propositions,  the  appellee  says,  on  p. 
10  of  his  brief  on  Appeal  9361,  would  not  be  understood 
by  persons  skilled  in  the  art.  They  would  be  understood 
only  by  “experts”: 

“The  appellant  introduced  testimony  to  the  effect  that 
persons  skilled  in  the  art  would  understand  what  these 
conditions  were  and  how  to  obtain  them.  The  testi¬ 
mony,  however,  was  that  of  experts.” 

It  is  in  order,  therefore,  to  discuss  two  further  matters : 
first,  whether  it  was  necessary,  in  the  appellant’s  patent 
specification,  to  explain  the  theory  underlying  the  “certain 
conditions”  and,  secondly,  who  is  “the  person  skilled  in 
this  art,”  and  who  the  expert. 

With  regard  to  the  first  of  these,  the  law  lays  down  no 
requirement  that  a  patent  specification  contain  an  explana¬ 
tion  as  to  the  theoretical  operation  of  an  invention.  The 
inventor,  indeed,  may  not  even  know  the  theory,  United 
States  Industrial  Chemical  Co.  v.  Theroz  Co.,  25  F.  2d  387, 
390: 

“it  makes  no  difference  whether  or  not  he  understood 
the  chemical  theory  or  the  natural  laws  underlying  the 
process.” 

See  also  Electric  Storage  Battery  Co.  v.  Shimadzu, 
123  F.  2d  890,  897. 

As  to  the  second  matter,  who  is  ‘ 1  the  person  skilled  in  the 
art”  will  be  discussed  on  pp.  27  to  31,  infra. 

A  decision  by  Judge  Nields,  in  Miller  v.  National  Broad¬ 
casting  Co.,  6  F.  Supp.  47,  affirmed  79  F.  2d  657,  is  quite  in 
point,  both  on  the  question  as  to  who  is  the  “person  skilled 
in  the  art”,  and  whether  it  is  necessary  to  load  down  a 
patent  specification  with  explanations  based  on  theory. 
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It  appeared  that  Professor  George  W.  Pierce  had  ap¬ 
plied  for  a  patent  for  a  crystal-controlled-oscillator  inven¬ 
tion  that  he  had  previously  described  in  an  article,  without 
explaining  the  theory  of  the  operation.  One  of  the  ques¬ 
tions  for  decision  was  whether  that  article  and  that  ap¬ 
plication  contained  sufficient  description  for  the  “person 
skilled  in  the  art”  to  practice  the  invention.  The  article 
contained  no  discussions  as  to  the  exact  values  of  the  re¬ 
actance  or  as  to  frequency  relations,  or  as  to  any  other 
questions  of  theory,  the  lack  of  which  the  appellee  criticizes 
in  the  expression  “certain  conditions”.  It  stated  only  that 
oscillations  might  be  obtained  merely  by  trial  and  error. 

Judge  Nields  ruled  as  follows,  p.  49: 

* 4  The  description  in  the  article  was  at  the  time  sufficient 
to  enable  a  radio  engineer  to  secure  crystal  controlled 
oscillations.  The  article,  in  suggesting  the  trying  of 
various  coils  in  the  plate  circuit,  described  a  practical 
method  of  tuning  that  circuit,  and  a  radio  engineer  who 
followed  the  instructions  of  the  article  would  tune 
the  plate  circuit,” 

and  thus  obtain  oscillations. 

Judge  Nields,  therefore,  evidently  considered  that  “the 
person  skilled  in  the  art”  was  “a  radio  engineer”;  also 
that  it  was  not  necessary  to  explain  to  “the  person  skilled 
in  the  art” — the  radio  engineer — the  theory  of  the  opera¬ 
tion,  but  that  it  was  sufficient  to  tell  him  to  “try”  various 
coils,  as  that  “described  a  practical  method  of”  obtaining 
the  oscillations. 

Judge  Nields  repeatedly  distinguished  between  “theory” 
and  “practical  accomplishment”.  The  plaintiff  in  that 
suit,  John  M.  Miller,  Ph.  D.  (not  the  same  Benjamin  Miller 
with  whom  the  appellant  has  been  involved  in  Interferences 
74,402  and  76,771),  as  appears  from  p.  50, 

“was  a  physicist  in  the  Bureau  of  Standards.” 
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Yet,  as  appears  from  1.  3  from  the  bottom  of  the  first  column 
of  p.  51,  he,  like  the  radio  engineer,  was  precisely  the  “per¬ 
son  skilled  in  the  art”  to  whom  Professor  Pierce’s  before- 
mentioned  article  was  addressed. 

Dr.  John  M.  Miller,  after  examining  that  article,  applied 
for  a  patent  describing  the  theory  of  the  operation  of  the 
circuit  disclosed  by  Professor  Pierce  in  the  article,  and 
the  Patent  Office  granted  it.  Judge  Nields,  however,  like 
the  Court  of  Customs  and  Patent  Appeals  after  him,  Mil¬ 
ler  v.  Pierce,  97  F.  2d  141,  struck  that  patent  down,  p.  53 : 

“The  infirmity  of  plaintiff’s  case  is  that  he  is  seek¬ 
ing  to  rest  it,  not  on  practical  accomplishment,  but  on 
the  statement  of  a  theory  of  operation.” 

Judge  Nields  ruled  that,  even  without  description  of  the 
theory  of  the  operation,  the  invention  was  made  by  Profes¬ 
sor  Pierce,  who  described  the  invention  in  his  article,  so  that 
“the  person  skilled  in  the  art” — that  is,  the  radio  engineer 
or  the  physicist — could  practice  it. 

It  was  because  of  the  inadvertent  issue  of  the  patent  to 
Dr.  John  M.  Miller  that: 

First,  Judge  Nields  had  occasion  to  render  his  decision; 

Secondly,  the  Court  of  Appeals  for  the  Third  Circuit  had 
occasion  to  review  that  decision;  and 

Thirdly,  the  Court  of  Customs  and  Patent  Appeals  had 
occasion  to  review  the  action  of  the  Patent  Office  in  grant¬ 
ing  the  patent  to  Dr.  John  M.  Miller,  instead  of  to  Professor 
Pierce,  in  the  first  place. 

The  appellant’s  licensees  stand  in  similar  danger  of  be¬ 
ing  sued,  unless  this  Court  corrects  the  Patent-Office  errors 
in  similarly  issuing  inadvertently,  with  claims  that  belong 
to  the  appellant,  the  Miller  patents  2,043,484  and  2,073,247. 

The  appellee  correctly  states,  on  p.  11  of  his  brief  on 
Appeal  9361,  that  it  is  possible  for  the  “expert”  to  make 
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theoretical  computations  as  to  the  amount  of  reactance  and 
the  frequency  relations  necessary,  as  well  as  other  matters 
of  theory  connected  with  the  “certain  conditions”.  The 
appellant  did  not,  however,  call  any  witnesses  for  the  pur¬ 
pose  of  explaining  these  theoretical  computations.  Such 
testimony  would,  indeed,  have  been  “expert”;  and  the  only 
one  of  the  appellant’s  witnesses  whom  the  cross-examiner 
questioned  on  this  point,  as  the  appellee  admits,  on  the  said 
p.  11,  expressly  disqualified  himself,  insofar  as  those  expert 
qualifications  were  concerned. 

On  the  contrary,  the  witness  testified,  not  as  an  “expert”, 
but  merely  as  the  “person  skilled  in  the  art”  who  is  called 
upon  to  set  up  the  circuits  and  “make  them  work”  (App. 
201): 

“A.  I  can  only  speak  as  one  who  has  played  with 
these  things,  you  put  together  combinations,  and  by 
little  adjustments  you  can  make  them  work.  *  #  * 
(Italics  supplied.) 

A.  I  could  now  put  that  circuit  together  and  pro¬ 
duce  oscillations  without  any  great  difficulty  at  all,” 

and  without  any  knowledge  of  the  theory.  Persons  skilled 
in  the  art  do  not  need  to  know  the  exact  value  of  the  re¬ 
active  impedance,  or  the  frequency  relations,  or  any  other 
matters  of  theory.  They  attain  the  “certain  conditions” 
merely  by  adjusting  the  various  elements  of  the  circuit 
until  the  circuit  operates: 

“A.  *  *  *  They  would  just  use  a  little  bit  of  com¬ 
mon  sense,  put  the  circuits  together,  see  what  frequency 
they  got,  adjust  the  inductance,  get  the  exact  frequency 
they  wanted.  That  is  what  any  practical  man  would 
do,  or  would  have  done  in  this  particular  case.” 

As  it  relates  to  a  similar  matter,  the  appellant  would 
quote  from  p.  28  of  his  reply  brief  in  Appeal  9361: 

“Attention  is  invited,  as  an  aside,  to  the  word  “ad¬ 
justing”  in  the  Century-Dictionary  definition,  because 
it  is  in  full  accord  with  the  testimony  (though  this  is  a 
matter  that  is  treated  more  at  length  in  the  reply  brief 
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in  Appeal  9362).  The  testimony  shows  that,  in  prac¬ 
tice,  no  one  pays  any  attention  to  the  differential  equa¬ 
tion,  or  any  of  its  three  solutions,  or  any  of  the  curves 
I,  II  and  III,  or  any  of  the  other  theoretical  considera¬ 
tions  discussed  by  Professor  Frank.  All  that  the  per¬ 
son  skilled  in  the  art  does  is  to  ‘adjust7.  The  practical 
man  in  the  art  attains  the  oscillatory  condition  merely 
by  ‘adjusting7  the  values  of  the  inductance  L,  the  capac¬ 
itance  C  and  the  resistance  R  through  trial  and  error. 
This  is  in  accordance  with  the  testimony  and  with  the 
Century  Dictionary. 

When  the  circuit,  in  response  to  these  adjustments, 
performs  in  a  certain  manner,  it  is  known,  from  theory, 
that  the  circuit  is  oscillatory ;  when  the  circuit  behaves 
in  a  different  manner,  it  is  known,  from  theory,  that 
the  circuit  is  not  oscillatory. 

But  the  practical  man  in  the  art  does  not  know  the 
theory,  and  he  cares  nothing  about  the  theory.  He 
merely  ‘adjusts7.77 

This  is  wholly  in  accord  with  what  Judge  Nields  found. 
The  person  skilled  in  the  art — even  the  radio  engineer  or 
the  physicist — pays  no  attention,  in  practice,  to  the  theory, 
p.  53: 

“In  practice,  the  operator  sets  the  variable  element  of 
the  plate  circuit  to  approximately  the  desired  frequen¬ 
cy,  and  then  varies  the  element  back  and  forth  until  the 
oscillations  are  secured.  The  operator  does  not  neces¬ 
sarily  know,  and  does  not  care  *  *  *77 

how  much  reactance  is  in  the  circuit,  or  the  frequency  rela¬ 
tions,  or  any  other  matters  of  theory. 

“*  *  *  Oscillations  will  be  secured  when  the  frequen¬ 
cy  relation,  whatever  it  may  be,  is  correct.77 

The  appellee  is  of  the  opinion,  on  p.  11  of  his  brief  on 
Appeal  9361,  however,  that  this  adjustment  means  ‘  ‘  experi¬ 
mentation77.  The  very  case  cited  by  the  appellee,  Thomp¬ 
son  v.  Dicke,  110  F.  2d  98,  disproves  this  contention.  The 
appellee’s  own  quotation  from  that  case  is  to  the  effect  that 
the  disclosure 
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“should  be  so  clear  that  one  skilled  in  the  art  could 
readily  understand,  without  experimentation  or  the 
exercise  of  the  inventive  faculty,  how  to  build  the  new 
device ”  (italics  the  appellee’s). 

Mere  adjustment,  however,  as  Judge  Nields  held,  is 
neither  “experimentation”  nor  is  it  “the  exercise  of  the 
inventive  faculty”.  Attention  is  invited,  for  example,  to 
Radio  Corporation  of  America  v.  E.  J.  Edmond  &  Co.,  20  F. 
2d  929,  931 : 

“A  patent  is  addressed  to  men  who  know  the  art,  and 
if  such  men  can  build  and  operate  the  device,  so  that  it 
functions  as  the  patent  says  it  will,  although  imperfect¬ 
ly  and  only  after  trial  and  error,  that  is  enough.” 

All  that  is  necessary,  in  the  present  case,  is  not  a  knowledge 
of  theories,  but  adjustment  of  the  circuit  elements  by 
“trial  and  error”. 

Since  the  Thompson  v.  Dicke  case  is  cited  from  the  Court 
of  Customs  and  Patent  Appeals,  it  may  be  added  that  this 
is  the  law  also  in  that  Court,  Trumbull  v.  Kirschbraun,  67 
F.  2d  974,  980: 

“it  is  assumed  that  the  one  skilled  in  the  art  attempt¬ 
ing  to  operate  the  mechanism,  or  practice  the  process, 
will  make  such  adjustments  and  corrections  as  would 
occur  to  those  naturally  skilled  in  the  art  to  make  the 
device  or  process  operable.” 

As  the  Radio-Corporation  v.  Edmond  decision  says  fur¬ 
ther, 

“By  empirical  variation  of  these  elements  the  device 
can  certainly  be  made  to  work,” 

and  there  seems  to  be  no  denial  by  the  appellee  that  the 
static  inverter  originally  described,  and  illustrated  in  Fig. 
12,  can  also  “be  made  to  work”  by  trial  and  error. 

This,  it  is  believed,  disposes  of  the  objection  relating  to 
the  expression,  “certain  conditions”.  It  remains  to  follow 
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further  the  appellee’s  criticisms  relating  to  the  so-called 
“ expert”  testimony. 

It  will  be  observed,  in  the  first  place,  that  the  appellee 
made  no  objection  to  the  testimony  of  the  appellant’s  wit¬ 
nesses,  whether  as  expert,  or  for  any  other  reason.  On  the 
contrary,  instead  of  objecting,  the  appellee  cross-examined 
the  witnesses.  As  explained  on  p.  24,  supra ,  he  even 
attempted  to  convert  into  an  “expert”  one  witness  who 
expressly  stated  that  he  was  not  an  “expert”  in  that  field, 
and  that  all  that  he  could  testify  to  was  as  to  how  “any 
practical  man”  would  go  about  it  to  set  up  the  circuits  in 
order  to  make  them  operate.  The  record  shows,  further¬ 
more,  that  the  appellee  did  not  move  to  strike  the  testimony 
of  the  appellant’s  witnesses  as  incompetent.  He  was  quite 
content  to  permit  the  testimony  to  stand  in  the  District 
Court.  It  is  in  this  Court  of  Appeals  that  the  appellee,  for 
the  first  time,  objects  to  this  testimony  as  that  of  “experts”. 

The  phrase  “person  skilled  in  the  art”  does  not  mean 
“any  mechanic”,  Application  of  Talley,  53  App.  D.  C.  99, 
288  F.  453,  Remington  Cash  Register  Co.  v.  National  Cash 
Register  Co.  6  F.  2d  585,  621. 

In  A.  B.  Dick  Co.  v.  Barnett,  287  F.  573,  576,  affirmed  288 
F.  799,  801,  the  testimony  of  a  chemical  expert  was  held  to 
be  that  of  the  man  skilled  in  the  stencil  art.  The  Court 
refused,  p.  578,  to  “reach” 

“down  far  enough  to  find  that  one  not  a  chemist  is  the 
‘man  skilled  in  the  art’  ”. 

The  appellee  refers  to  Walker  on  Patents,  Sixth  Edition, 
section  160.  To  quote  from  p.  188, 

“In  Am.  Stainless  Steel  Co.  v.  Ludlum  Co.,  290  F.  R. 
103,  C.  C.  A.  2d  Cir.,  the  Court  held  that  the  man 
‘skilled  in  the  art’  to  whom  a  patent  for  cutlery  steel 
which  is  stainless  is  addressed  and  by  whose  knowledge 
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the  sufficiency  of  its  disclosure  is  to  be  measured,  is  not 
the  cutler,  who  makes  the  article,  but  the  metallurgist 
who  makes  the  steel  *  *  V’ 

In  Carnegie  Steel  Company  v.  Cambria  Iron  Company, 
185  U.  S.  403,  in  wffiich,  as  appears  from  p.  413,  the  testi¬ 
mony  of  experts  was  received,  the  Court  said,  p.  437 : 

“The  specification  of  the  patent  is  not  addressed  to 
lawyers,  or  even  to  the  public  generally,  but  to  the 
manufacturers  of  steel.  ” 

The  “manufacturers  of  steel”  were  here  adjudged  to  be 
“the  persons  skilled  in  the  art”. 

On  p.  19  of  his  main  brief  on  this  Appeal  9362,  the  appel¬ 
lant  cited  Loom  Co.  v.  Higgins,  105  U.  S.  580,  in  support  of 
the  proposition  that  it  was  not  necessary  for  the  appellant 
to  accompany  his  original  description  of  the  self-excited 
static  inverter  with  the  Figs.  10,  11  and  12  that  he  desires 
now  to  add  to  his  application.  A  study  of  that  case  may 
give  some  insight  also  as  to  Vho  is  “the  person  skilled  in 
the  art”.  One  of  the  defences  w'as,  p.  581 : 

“4th,  that  the  description  in  Webster’s  patent  is  ob¬ 
scure,  and  not  sufficient  to  enable  one  acquainted  with 
the  art  to  which  it  belongs  to  construct  or  use  the  loom 
therein  attempted  to  be  described.” 

The  Supreme  Court  overruled  this  defence,  holding  that, 
though  the  description  and  drawings  of  the  patent,  p.  582, 

“would  be  incomprehensible  to  a  person  unacquainted 
wdth  looms,” 

nevertheless, 

“A  person  skilled  in  the  art  *  *  *  would  readily  appre¬ 
ciate  the  meaning  of  the  terms  and  the  character  of 
the  improvement  described.” 

How  did  the  Supreme  Court  know  this?  Through  the 
medium  of  expert  testimony,  p.  586 : 

“And  as  it  cannot  be  expected  that  the  court  will  pos¬ 
sess  the  requisite  knowledge  for  this  purpose,  it  be- 
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comes  necessary  that  it  should  avail  itself  of  the  light 
furnished  by  the  evidence  to  enable  it  to  understand 
the  terms  used  in  the  patent  and  the  devices  and  opera¬ 
tions  described  or  alluded  to  therein.” 

The  Court  mentions  “evidence”  here.  It  does  not  specifi¬ 
cally  say  “expert  evidence”.  That  the  evidence  was  expert, 
at  least  in  part,  however,  appears  from  the  decision  in  the 
Court  below,  29  F.  C.  17,342,  at  p.  566. 

The  Supreme  Court  had  said  the  same  thing  earlier  in 
Corning  v.  Burden,  15  How.  265,  270: 

“Experts  may  be  examined  as  to  the  meaning  of  terms 
of  art”; 

also  in  Seymour  v.  Osborne,  11  Wall.  516,  546: 

“Cases  doubtless  arise  where  the  language  of  the  spe¬ 
cification  and  claim  *  *  *  is  so  interspersed  with  tech¬ 
nical  terms  and  terms  of  art  that  the  testimony  of 
scientific  witnesses  is  indispensable  to  a  correct  under¬ 
standing  of  its  meaning.” 

The  appellee  would  reject  “the  testimony  of  scientific  wit¬ 
nesses”,  referred  to  in  this  last-cited  case,  because  con¬ 
stituting  “expert”  testimony,  instead  of  the  testimony  of 
“the  ordinary  skilled  worker  in  the  art”.  In  U.  S.  Indus¬ 
trial  Chemicals,  Inc.  v.  Carbide  and  Carbon  Chemicals 
Corp.,  315  U.  S.  668,  678,  however,  the  Supreme  Court  in¬ 
terpreted  this  expression  “scientific  witnesses”  to  mean 
witnesses  who  give  “expert  evidence”. 

In  the  Loom-Company  case,  the  Supreme  Court  gave  sev¬ 
eral  examples  of  “the  person  skilled  in  the  art”.  Thus, 
p.  585: 

“When  an  astronomer  reports  that  a  comet  is  to  be 
seen  with  the  telescope  in  the  constellation  of  Auriga, 
in  so  many  degrees  of  declination,  and  so  many  hours 
and  minutes  of  right  ascension,  it  is  all  Greek  to  the 
unskilled  in  science;  *  *  *” 

The  “unskilled  in  science”,  evidently,  is  not  “the  person 
skilled  in  the  art”  of  astronomy.  j 


“it  is  all  Greek  to  the  unskilled  in  science;  but  other 
astronomers  will  instantly  direct  their  telescopes  to  the 
very  point  in  the  heavens  where  the  stranger  has  made 
his  entrance  into  our  system.” 

The  “persons  skilled  in  the  art”  of  astronomy,  therefore, 
are  “other  astronomers”. 

In  the  present  case,  the  appellee  appears  to  object  to  the 
testimony  of  physicists  and  electrical  engineers.  If  this 
had  been  an  astronomical  case,  the  appellee  would  presum¬ 
ably  have  objected  similarly  to  the  testimony  of  astronomer 
witnesses. 

The  “expert  evidence”  of  “scientific  witnesses”  is  es¬ 
pecially  desirable  in 

“the  field  of  electric,  magnetic,  and  chemical  patents,” 
Sundh  Electric  Co.  v.  General  Electric  Co.,  204  F.  277,  279. 
As  appears  from  the  decision  in  the  Court  below,  198  F. 
116,  among  the  experts  in  that  case  -was  Dr.  Kennedy,  one 
of  the  leading  electrical  engineers  of  his  day, — a  scientist 
whose  name  is  associated  with  the  Kennelly-Heaviside  lay¬ 
er,  with  which  even  all  radio  amateurs  are  now  familiar. 
Judge  Lacombe,  speaking  for  the  Circuit  Court  of  Appeals 
for  the  Second  Circuit,  remarked,  p.  280 : 

“One  expert  says  that  with  this  before  him  a  ‘skilled 
electrician’  could  have  produced  the  Lindquist  device. 
The  other  expert  says  he  could  not.” 

The  Court  thus  accepted  the  testimony  of  experts  as  to  what 
would  be  understandable  by  “the  person  skilled  in  the  art”. 

According  to  Electric  Storage  Battery  Co.  v.  Shimadzu, 
supra, 

“A  court  construing  the  teachings  of  his  patent  must 
construe  them  in  accordance  with  the  laws  of  physics 
or  chemistry.  That  is  how  the  individual  skilled  in  the 
art  will  construe  them.” 
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In  accordance  with  this  definition,  the  physicist  and  the 
electrical  engineer,  in  the  case  at  bar,  is  “the  individual 
skilled  in  the  art”. 

The  appellant  regrets  this  digression  into  a  discussion 
that  has  nothing  whatever  to  do  with  the  question  whether 
Figs.  10,  11  and  12  illustrate  what  is  described  in  the  orig¬ 
inal  specification. 

3.  Whether  or  Not  the  Appellant  has  Suffered  Damage, 
The  Law  Still  Gives  Him  the  Right  to  Amend  Within  His 
Original  Disclosure. 

This  is  discussed  under  Points  3  and  4,  on  pp.  19  to  22  of 
the  appellant’s  main  brief  on  this  Appeal  9362. 

On  the  last  page  of  his  brief,  the  appellee  quotes  from  the 
appellant’s  statement  to  the  effect  that  no  amendments  per¬ 
mitted  by  the  rule  are  ever  necessary,  because 

“they  always  add  to  the  drawings  or  specification  what 
is  already  present  or  implied  in  the  original  disclos¬ 
ure”  (italics  in  the  original). 

This  being  so,  the  appellee  says,  the  appellant  has  not 
shown  that  he  will  be  materially  damaged  if  mandatory  re¬ 
lief  is  refused. 

The  quotation  above  from  the  appellant’s  brief,  however, 
is  true  of  all  permissible  amendments;  they  are  all  in  the 
same  sense  “unnecessary”. 

Under  the  appellee’s  reasoning,  of  course,  the  Commis¬ 
sioner  of  Patents,  though  required  by  Rule  70  to  admit 
amendments  that  conform  to  the  original  disclosure,  could 
always  refuse  to  enter  any  amendment.  He  could,  there¬ 
fore,  abrogate  Rule  70  completely. 

The  appellant  complained  also  that  the  holding  as  to 
“unnecessary”  was  a  surprise  holding,  unsupported  by 
the  pleadings,  and  as  to  which  he  had  never  been  heard. 
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On  p.  8,  the  appellee  argues,  in  reply : 

“The  fact  that  this  point  was  not  specifically  urged  in 
the  answer  to  the  complaint  is  not  thought  to  be  impor¬ 
tant.  It  is  incumbent  on  one  who  seeks  mandatory 
relief  to  show  that  he  will  be  materially  damaged  if  it 
is  so  refused.’ ’ 

The  appellee  has  not,  however,  explained  how  the  appel¬ 
lant  can 

“show  that  he  will  be  materially  damaged” 
if  he  is  not  notified  by  the  pleadings  that  he  will  be  required 
to  make  such  showing. 

4.  The  Appellant  Has  Not  Received  a  Proper  Trial  in 
the  District  Court. 

Attention  is  invited  to  the  concluding  pages  of  all  three 
of  the  appellant’s  main  briefs  and  to  the  introductory  pages 
of  the  appellant’s  reply  briefs. 

vn.  CONCLUSION. 

The  Commissioner  of  Patents  has  refused  to  perform  the 
ministerial  duty  of  comparing  Figs.  10,  11  and  12  with  the 
description  in  the  original  specification  to  determine  wheth¬ 
er  they  are  in  conformity.  He  should  be  required  to  do  so. 

It  is  therefore  respectfully  submitted  that  the  decision  of 
the  District  Court  should  be  reversed. 

Respectfully  submitted, 

DAVID  RINES, 

Attorney  for  the  Appellant 

Frank  W.  Dahn, 

Of  Counsel. 
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Rule  109 


IN  TOT 


United  States  Court  of  Appeals 

for  the  District  of  Columbia 


No.  9363 


HAROLD  E.  EDGERTON,  Appellant 

vs. 

CASPER  W.  OOMS,  Commissioner  of  Patents,  Appellee 


REPLY  BRIEF  FOR  THE  APPELLANT 


APPEAL  FROM  THE  DISTRICT  COURT  OF  THE  UNITED  STATES 
FOR  THE  DISTRICT  OF  COLUMBIA 


I.  THE  APPELLEE  AGREES  WITH  THE  APPELLANT 
THAT  THIS  IS  AN  APPEAL  FROM  THE  PATENT 
OFFICE,  NOT  THE  DISTRICT  COURT 

The  two  reply  briefs  in  Appeals  9361  and  9362  demon¬ 
strate  that  the  appellee  is  asking  this  Court  of  Appeals 
to  review  the  decisions  of  the  Patent  Office,  not  the  decision 
of  the  District  Court.  The  appellant  will  not  take  the  time 
to  make  a  similar  demonstration  here.  Attention  is  in¬ 
vited,  for  example,  to  the  bottom  of  p.  3  and  the  top  of 
p.  4,  where  the  appellee  refers  to  a  decision  of  the  Board 
of  Appeals  of  the  Patent  Office,  not  of  the  District  Court. 
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n.  THE  MATTERS  FOR  DECISION  ON  THIS  APPEAL 

The  questions  presented  on  Appeal  9361  are  whether  the 
appellant  may  have  the  static-inverter  claims  74  and  76  to 
81  and  the  oscillatory  condenser-discharging-circuit  claim 
222  allowed  in  his  original  application,  Serial  No.  685,501, 
filed  August  16,  1933,  and  whether  he  may  be  permitted  to 
amend  that  application. 

The  question  presented  on  Appeal  9362  is  whether  the 
amendment  may  be  ordered  by  mandamus  or  injunction. 

The  questions  presented  on  this  Appeal  9363  are : 

First,  whether  this  suit  should  have  been  dismissed,  with¬ 
out  prejudice,  as  premature ;  and 

Secondly,  if  not,  whether  the  appellant  is  entitled  to  a 
patent  containing  the  oscillatory  condienser-charging-cir- 
cuit  claims  12  and  14  of  his  application,  Serial  No.  311,724 
(App.  333),  filed  December  30,  1939,  as  a  continuation-in- 
part  of  his  said  original  application,  Serial  No.  685,501. 

The  appellant  complains  also  that  he  did  not  receive  a 
proper  trial  in  the  District  Court. 

HL  THE  APPELLANT’S  MAIN  BRIEF 

Claims  12  and  14  involved  on  this  appeal  appeared  orig¬ 
inally  in  the  Miller  patent  2,073,247  (App.  376)  as  claims 
7  and  14.  The  appellant  promptly  copied  them  into  his  said 
original  application,  Serial  No.  685,501,  as  claims  86  and 
89.  Interference  74,402  was  thereupon  declared.  Most  of 
the  counts  of  that  interference  related  to  the  static  inverter 
discussed  in  the  companion  Appeals  9361  and  9362. 

Counts  12  and  14  of  that  interference,  however,  were  the 
same  as  the  oscillatory  condenser -charging  circuit  claims  12 
and  14  involved  on  this  appeal. 


3 


As  explained  on  p.  18  of  the  appellant’s  main  brief  on 
Appeal  9361,  Interference  74,402  was  summarily  dissolved 
by  the  Patent  Office  under  the  erroneous  holdings,  contrary 
to  scientific  fact,  that  the  appellant’s  said  original  applica¬ 
tion,  Serial  No.  685,501,  did  not  disclose  either  a  static  in¬ 
verter  or  an  oscillatory-condenser-cfear^m#  circuit.  By  so 
summarily  dissolving  the  interference,  without  even  afford¬ 
ing  the  appellant  an  opportunity  to  be  heard,  the  Patent 
Office  committed  the  same  error  as  that  to  which  Judge 
Learned  Hand,  in  Sinko  Tool  &  Manufacturing  Co.  v.  Auto¬ 
matic  Devices  Corporation,  157  F.  2d  974,  978,  recently  took 
exception,  as  explained  on  p.  6  of  the  appellant’s  reply 
brief  in  Appeal  9361.  The  Patent  Office  decided  on  the 
basis  solely  of  its  own  “undisclosed  sources  of  informa¬ 
tion”  as  to  what  are  a  static  inverter  and  an  oscillatory 
condenser -charging  circuit,  and  refused  to  receive  evidence 
on  these  points. 

The  testimony  in  the  District  Court,  however,  proved 
that  the  Patent  Office  did  not  know  either  what  is  a  static 
inverter  or  what  is  an  oscillatory  condenser -charging  cir¬ 
cuit. 

On  p.  10  of  his  main  brief  on  Appeal  9361,  the  appellant 
explained  that,  as  to  the  static-inverter  claims  74  and  76  to 
81,  the  appellant  made  the  mistake,  when  filing  his  original 
application,  Serial  No.  685,501,  of  not  employing  the  exact 
language, 1  ‘  static  inverter.  ’  ’  His  original  language, 1  ‘  with¬ 
out  moving  parts”,  did  not  carry  the  same  magical  signifi¬ 
cance  to  the  Patent  Office  as  the  words,  “static  inverter”. 

The  reason  given  by  the  Patent  Office  for  its  holding 
that  the  appellant’s  original  application,  Serial  No.  685,501, 
did  not  disclose  an  oscillatory  condenser -charging  circuit, 
as  explained  on  p.  6  of  the  appellant’s  main  brief  on  this 
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Appeal  9363,  was  similarly  that  the  appellant  did  not 
specifically  state  that  the  condenser -charging  circuit  in  his 
original  specification  is  oscillatory. 

The  testimony  in  the  District  Court,  however,  as  explain¬ 
ed  on  pp.  41  to  43  of  the  appellant’s  main.brief  on  this  Ap¬ 
peal  9363,  and  as  is  undisputed  in  the  appellee’s  brief, 
demonstrated  that  any  person  skilled  in  the  art  would 
recognize  that  the  condenser-charging  circuit,  as  disclosed, 
is  oscillatory,  even  without  a  specific  statement  to  that 
effect  in  the  specification. 

Since  the  appellee’s  brief  does  not  dispute  this  demon¬ 
stration,  in  the  appellant’s  brief,  that  the  original  applica¬ 
tion,  Serial  No.  685,501,  did  originally  disclose  an  oscillatory 
condenser -charging  circuit,  the  said  oscillatory  condenser- 
charging  circuit  claims  86  and  89  (p.  2,  supra,),  should  now 
be  allowed  therein. 

1.  The  Appellant  is  Entitled  to  the  Said  Claims  12  and 
14  Because  Application,  Serial  No.  311,724,  Involved  on 
this  Appeal,  Has  the  Effective  Filing  Date,  August  16, 
1933,  of  the  Original  Application,  Serial  No.  685,501. 

The  appellee  is  here  asking  that  they  be  allowed  in  ap¬ 
plication,  Serial  No.  311,724,  involved  on  this  appeal,  in¬ 
stead. 

This  he  is  permitted  to  do,  since  application,  Serial  No. 
311,724,  is  admittedly  (App.  60)  a  continuation-in-part 
of  the  original  application,  Serial  No.  685,501.  It  was  filed 
as  a  direct  consequence  of  the  erroneous  rulings  that  led  to 
the  dissolution  of  Interference  74,402 ;  and,  as  explained  on 
p.  6  of  the  appellant’s  main  brief  on  this  Appeal  9363,  it  con¬ 
tained  substantially  the  same  disclosure  as  that  of  the  orig¬ 
inal  application,  Serial  No.  685,501,  except  that  the  specifica¬ 
tion  contained  a  definite  statement,  lacking  from  the  original 


5 


application,  Serial  No.  685,501,  to  the  effect  that  the  con- 
denser -charging  circuit  is  oscillatory. 

As  explained  on  pp.  40  to  44  of  the  appellant’s  main  brief 
on  this  Appeal  9363,  application,  Serial  No.  311,724  is  there¬ 
fore  entitled  to  the  benefit  of  the  original  filing  date,  August 
16,  1933,  in  re  Roberts,  49  App.  D.  C.  250,  263  F.  646. 

2.  The  Appellant  is  Entitled  to  the  said  Claims  12  and 
14  because  Application,  Serial  No.  311,724  Also  Has  the 
Effective  Filing  Date,  July  29, 1935,  of  Application,  Serial 
No.  33,733. 

A  like  result  must  follow  from  the  undisputed  fact  that 
application,  Serial  No.  33,733,  also  disclosed  the  oscillatory 
condenser -charging  circuit. 

The  second  finding  of  fact  and  p.  2  of  the  appellee’s 
brief  agree  that  application,  Serial  No.  311,724,  involved  on 
this  appeal  contains  subject  matter  “similar”  to  that  of 
application,  Serial  No.  33,733;  and  p.  5  of  the  appellee’s 
brief  admits  that  the  said  oscillatory  condenser -charging- 
circuit  claims  12  and  14,  as  well  as  the  claims  of  Interfer¬ 
ence  76,771,  are  “readable  on  the  plaintiff’s  application  No. 
33,733”.  Application,  Serial  No.  311,724,  therefore,  is  a 
continuation-in-part  of  application,  Serial  No.  33,733,  also. 

As  demonstrated  on  p.  44  of  the  appellant’s  main  brief 
on  this  Appeal  9363,  therefore,  application,  Serial  No.  311,- 
724,  is  likewise  entitled  to  the  filing  date,  July  29,  1935,  of 
application,  Serial  No.  33,733.  That  filing  date  is  amply 
early  for  the  purposes  of  this  appeal. 

Though  the  precise  claims  12  and  14  were  not  involved  in 
Interference  76,771,  the  claims  that  were  involved,  as  proved 
on  pp.  11  to  13  of  the  appellant’s  main  brief  on  this  Appeal 
9363,  covered  the  same  oscillatory  condenser -charging- 
circuit  invention,  though  in  different  wording. 
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The  Patent  Office,  however,  disregarded  the  fact  that  ap¬ 
plication,  Serial  No.  311,724,  is  a  continuation-in-part  of 
*  these  two  prior  applications,  Serial  Nos.  685,501  and 
33,733.  The  Patent  Office  held  that  application,  Serial 
No.  311,724,  must  be  restricted  to  its  own  filing  date. 

Under  this  restriction,  the  Patent  Office  held  that  the  ap¬ 
pellant  is  estopped  to  present  the  oscillatory-condenser- 
charging-ciTCuit  claims  12  and  14  in  application,  Serial  No. 
311,724,  because  the  filing  date  thereof,  December  30,  1939, 
was  more  than  two  years  after  the  issue  of  the  Miller  patent 
2,073,247,  from  which  these  two  claims  12  and  14  had  been 
copied. 

The  District  Court  approved  this  holding  as  to  estoppel, 
in  its  first  conclusion  of  law  (App.  67). 

The  appellant’s  two  attempts  to  obtain  the  oscillatory 
condenser-c&ar<7m£-circuit  claims  12  and  14,  on  the  basis  of 
his  applications,  Serial  Nos.  685,501  and  311,724,  thus 
turned  out  both  to  be  unsuccessful. 

3.  The  Appellant  is  Entitled  to  Claims  12  and  14  Be* 
cause  of  His  Award  of  Priority  in  Interference  76,771. 

The  appellant  made  still  another  attempt,  however,  to 
obtain  a  patent  covering  the  oscillatory  condenser-c^ar^r- 
ing  circuit ;  this  time  in  his  further  application,  Serial  No. 
33,733. 

On  p.  4  of  his  brief,  the  appellee  criticizes  the  prior 
efforts  of  the  appellant  to  claim  the  oscillatory  condenser- 
charging  circuit  as 

“abortive  procedure  *  *  *  to  harass  a  patentee  in¬ 
definitely  by  presenting  the  claims  of  the  patent  suc¬ 
cessively  in  different  applications”; 

and,  on  p.  8,  the  appellee  charges  the  appellant  with  “thus 
delaying  and  experimenting”  and  “dilatory  conduct”.  The 
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appellee  seems  to  take  the  position  that  the  appellant 
should  not  have  made  the  ‘ *  abortive”  attempt  to  claim  the 
oscillatory  condenser -charging  circuit  in  his  original  ap¬ 
plication,  Serial  No.  685,501.  The  appellant,  at  his  peril, 
should  have  been  gifted  beforehand  with  some  clairvoyant 
knowledge  that  the  Patent  Office  was  going  to  rule,  con¬ 
trary  to  established  scientific  principles,  that  the  appel¬ 
lant’s  original  application,  Serial  No.  685,501,  does  not  dis¬ 
close  either  a  static  inverter  or  an  oscillatory  condenser- 
charging  circuit. 

The  appellant  admits,  however,  that  he  is  not  clairvoyant. 
All  that  he  could  do,  therefore,  was  to  proceed  by  trial  and 
error. 

And  his  further  attempt  in  application,  Serial  No.  33,733, 
did,  at  last,  prove  successful,  and  not  “abortive”;  with 
the  result  that  Interference  76,771  was  declared  between 
the  appellant’s  application,  Serial  No.  33,733,  and  a  reissue 
application  of  Miller’s  said  patent  2,073,247. 

Though  the  precise  two  claims  12  and  14,  as  already  stat¬ 
ed,  p.  5,  supra,  were  not  involved  in  Interference  76,771, 
their  subject-matter,  as  explained  on  the  said  pp.  11  to 
13  of  the  appellant’s  main  brief  on  this  Appeal  9363,  was  so 
included. 

It  became  established,  by  unanimous  concurring  decisions 
of  the  Patent  Office  in  Interference  76,771,  and  of  the  Dis¬ 
trict  Court  for  the  District  of  Massachusetts,  Cities  Service 
Oil  Co.  v.  Edgerton,  56  F.  Supp.  294,  as  is  admitted  at  the 
top  of  p.  3  of  the  appellee’s  brief,  that  the  appellant  is  the 
first  inventor  of  the  oscillatory  condenser -charging  circuit. 

Thereafter,  as  stated  on  pp.  10  and  11  of  the  appel¬ 
lant’s  main  brief  on  this  Appeal  9363,  Miller  abandoned 
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all  claims  to  the  oscillatory  condenser -charging  circuit,  in¬ 
cluding  not  only  the  counts  of  Interference  76,771,  but  also 
claims  12  and  14  involved  on  this  appeal.  Miller’s  reissue 
patent  22,572  (App.  435),  therefore,  contains  no  claims  of 
any  kind  directed  to  the  oscillatory  condenser -charging 
circuit. 

Since  the  appellant  has  been  awarded  priority  as  to  the 
oscillatory  condenser -charging  circuit  in  Interference  76,- 
771,  therefore,  and  particularly  as  the  invention  has  been 
completely  abandoned  by  Miller,  the  appellant,  as  explain¬ 
ed  on  pp.  38  to  40  of  the  appellant’s  main  brief  on  this  Ap¬ 
peal  9363,  is  entitled  to  claims  12  and  14  also. 

The  Patent  Office  has  held,  however,  that  the  award  of 
priority  as  to  the  oscillatory  condenser-c/iar^m^-circuit  in 
Interference  76,771  has  been  merely  a  hollow  victory  as  to 
language  only,  and  not  as  to  substance,  and  that  the  ap¬ 
pellant,  therefore,  is  entitled  only  to  the  precise  wording  of 
the  counts  involved  in  that  interference,  and  not  also  to  the 
differently  worded  claims  12  and  14  involved  on  this  ap¬ 
peal. 

The  Patent  Office  held  that  the  appellant  is  now  estopped 
to  present  claims  12  and  14,  because  he  did  not  present 
them  by  motion  under  Rule  109  in  Interference  76,771. 

This  further  holding  as  to  estoppel  the  District  Court  also 
approved,  in  its  second  conclusion  of  law  (App.  67). 

There  are  several  further  matters  treated  in  the  appel¬ 
lant’s  main  brief  that  require  discussion:  one  relating  to 
the  further  proceedings  in  application,  Serial  No.  33,733; 
and  the  other  relating  to  the  further  proceedings  in  ap¬ 
plication,  Serial  No.  311,724,  involved  on  this  appeal. 
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4.  There  is  Nothing  Involved  in  the  Further  Proceed¬ 
ings  in  Application,  Serial  No.  33,733,  Prejudicial  to  the 
Appellant’s  Rights  to  Claims  12  and  14. 

As  for  the  further  proceedings  in  application,  Serial  No. 
33,733,  the  appellant  appealed  to  the  Board  of  Appeals 
from  the  primary  examiner’s  ruling  that  the  appellant’s 
award  of  priority  in  Interference  76,771,  was  restricted  to 
language  only,  and  not  to  substance. 

As  related  on  p.  13  of  the  appellant’s  main  brief  on  this 
Appeal  9363,  the  Board  of  Appeals,  however,  dismissed  the 
appeal  on  a  technicality.  The  Board  of  Appeals  did  not 
pass  upon  the  merits  at  all. 

This  Court  of  Appeals  is  requested  to  note  carefully 
what  happened  thereafter.  This  is  because  the  dismissal 
by  the  Board  of  Appeals  was  seized  upon  by  the  District 
Court,  in  its  third  conclusion  of  law  (App.  67),  as  a  ground 
for  denying  these  claims  12  and  14  to  the  appellant  upon 
the  still  further  ground  of  election  and  abandonment. 

As  the  appellant  demonstrated,  on  p.  53  of  his  main 
brief  on  this  appeal  9363,  under  Point  7,  the  presentation 
of  the  claims  in  his  application,  Serial  No.  33,733,  did  not 
constitute  even  an  election,  let  alone  the  combination  of 
an  election  plus  an  abandonment. 

The  District  Court’s  first  two  conclusions  of  law,  as 
before  stated,  merely  supported  corresponding  holdings 
by  the  Patent  Office.  This  third  conclusion  of  law,  however, 
on  the  ground  of  election  and  abandonment,  was  a  new 
ground,  never  before  raised  in  the  Patent  Office.  More 
than  that,  it  was  a  surprise  holding,  upon  an  issue  that 
had  never  been  raised  even  in  the  pleadings. 

Far  from  abandoning  the  said  two  claims  12  and  14,  the 
appellant  took  the  matter  up  direct  with  the  head  of  the 
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Patent  Office,  the  Commissioner  of  Patents.  The  Commis¬ 
sioner  of  Patents,  acting  through  his  First  Assistant 
Commissioner,  did  not  permit  this  dismissal  of  the  ap¬ 
peal  by  the  Board  of  Appeals,  upon  a  technicality,  to  stand. 
As  explained  on  pp.  13,  14  and  54  of  the  appellants  main 
brief  on  this  Appeal  9363,  the  Commissioner  of  Patents, 
overruling  the  dismissal  of  the  appeal  by  the  Board  of 
Appeals,  ordered  that  the  said  claims  12  and  14  be  re¬ 
stored,  though  under  a  different  numbering,  103  and  105 
(App.  558),  for  further  action  by  the  Patent  Office. 

And  the  said  oscillatory  condenser-c/iar^rw^-circuit 
claims  12  and  14  are  still  on  file  in  application,  Serial  No. 
33,733,  under  the  new  numbering. 

There  is  nothing  involved  in  the  further  proceedings  in 
application,  Serial  No.  33,733,  therefore,  that  could  in  any 
way  prejudice  the  appellant’s  right  to  the  said  claims  12 
and  14. 

5.  The  Complaint  Should  Have  Been  Dismissed  With¬ 
out  Prejudice,  as  Premature. 

As  for  the  further  proceedings  in  application,  Serial  No. 
311,724,  reference  to  pp.  14  and  15  of  the  appellant’s  main 
brief  on  this  Appeal  9363  will  show  that  the  said  two  os¬ 
cillatory  condenser-c7mr<7t«<7-circuit  claims  12  and  14  are 
only  two  of  a  group  of  eleven  that  have  been  rejected  in  the 
Patent  Office.  The  remaining  nine  claims  are  still  under 
rejection,  and  they  are  still  being  prosecuted  in  the  Patent 
Office. 

The  District  Court,  therefore,  was  asked  by  the  com¬ 
plaint  in  the  present  suit  to  take  jurisdiction  in  connection 
with  only  a  piecemeal  decision  by  the  Patent  Office  as  to 
two  claims  only  of  eleven;  the  remaining  nine  claims  have 
not  yet  received  final  action  in  the  Patent  Office. 
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The  reason  why  the  appellant  felt  compelled  to  bring 
this  piecemeal  suit  is  explained  in  the  appellant's  main 
brief,  on  this  Appeal  9363,  as,  for  example,  on  p.  15. 

In  the  District  Court,  the  appellant  contended  that  this 
piecemeal  suit  should  be  dismissed,  without  prejudice,  as 
premature.  The  law  on  the  point  is  expounded  on  pp.  21 
to  37  of  his  main  brief  on  this  Appeal  9363. 

The  District  Court,  however,  made  no  ruling  on  this  point 
(App.  66). 

6.  Summary  of  the  Appellant’s  Main  Brief. 

It  has  been  shown,  in  the  appellant’s  main  brief,  there¬ 
fore,  that: 

1.  The  appellant  is  entitled  to  the  oscillatory  condenser- 
charging- circuit  claims  12  and  14  in  application,  Serial  No. 
311,724,  involved  on  this  appeal,  because  they  are  the  same 
as  claims  86  and  89  of  the  appellant’s  original  application, 
Serial  No.  685,501,  of  which  application,  Serial  No.  311,724 
is  a  continuation-in-part. 

2.  The  appellant  is  entitled  to  claims  12  and  14  for  the 
like  reason  that  application,  Serial  No.  311,724,  is  a  con¬ 
tinuation-in-part  also  of  application,  Serial  No.  33,733. 

3.  The  appellant  is  entitled  to  claims  12  and  14  because 
they  are  merely  different  wording  representative  of  the 
same  oscillatory  condenser-c/mr^m^-circuit  invention  as  to 
which  the  appellant  was  awarded  priority  in  Interference 
76,771. 

4.  There  is  nothing  involved  in  the  further  proceedings 
in  application,  Serial  No.  33,733,  that  could  in  any  way 
prejudice  the  appellant’s  right  to  the  said  claims  12  and  14. 

5.  The  complaint  should  have  been  dismissed,  without 
prejudice,  as  premature. 


6.  The  appellant  did  not  receive  a  proper  trial  in  the 
District  Court. 

IV.  THE  APPELLEE’S  BRIEF 

The  issues  of  law  and  fact  thus  raised  in  the  appellant’s 
main  brief  are  for  the  most  part  disregarded  in  the  ap¬ 
pellee’s  brief,  which  is  confined  to  three  points  of  law  only, 
all  having  to  do  with  estoppel. 

1.  The  first  ground  of  estoppel  is  for  the  reason  given 
on  p.  6,  supra,  that  the  appellant  did  not  present  the  said 
claims  12  and  14  in  his  application,  Serial  No.  311,724,  until 
more  than  two  years  after  the  issue  of  the  Miller  patent 
2,073,247. 

A.  Despite  the  admitted  fact  (p.  4,  supra),  that  Appli¬ 
cation,  Serial  No.  311,724,  involved  on  this  appeal, 
is  a  continuation-in-part  of  the  original  application, 
Serial  No.  685,501,  the  appellee  argues,  on  p.  4,  that, 
since 

“the  Patent  Office  made  a  final  holding  that  that 
application  would  not  support  these  claims” 
(italics  supplied), 

therefore,  irrespective  of  the  truth  or  falsity  of  that 
holding,  the  present  application,  Serial  No.  311,724, 
may  not  have  the  benefit  of  its  filing  date. 

B.  As  for  the  appellant’s  argument  that  application, 
Serial  No.  311,724  is  a  continuation-in-part  also  of 
application,  Serial  No.  33,733,  involved  in  Interfer¬ 
ence  76,771,  the  appellee  argues,  on  p.  5,  that  though 
the  appellant  was  admittedly  awarded  priority  as  to 
the  oscillatory  condenser -charging  circuit,  that 
award  of  priority  had  to  do  with  language  only,  not 
substance,  and  that  the  claims  involved  in  Interfer¬ 
ence  76,771 

“are  not  identical  with  the  present  appealed 
claims.” 
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C.  On  the  said,  p.  5,  the  appellee  presents  the  further 
argument,  never  before  presented  either  in  the  Pat¬ 
ent  Office  or  the  District  Court,  and  not  even  support¬ 
ed  by  the  pleadings,  that  the  appellant,  having  al¬ 
ready  been  awarded  priority  as  to  the  oscillatory 
condenser-charging-circuit  claims  of  Interference 
76,771. 

4 ‘has  nothing  to  lose  by  the  refusal  to  allow  the 
appealed  claims.” 

2.  The  second  ground  of  estoppel  is  for  the  reason 
stated  on  p.  8,  supra,  that  the  appellant  failed  to  move  to 
add  claims  12  and  14  to  the  issue  of  Interference  76,771, 
under  the  provisions  of  Rule  109. 

A.  The  appellee  says,  on  pp.  6  and  7,  that  the  decisions 
of  this  Court,  in  International  Cellucotton  Products 
Co.  v.  Coe,  66  App.  D.  C.  248, 85  F.  2d  869,  and  Ameri¬ 
can  Cyanamid  Co.  v.  Coe,  70  App.  D.  C.  330,  106  F. 
2d  851,  are  not  in  point,  and  that  he  relies,  instead,  on 
DuPont  v.  Coe,  67  App.  D.  C.  42,  89  F.  2d  679.  This 
argument  is  based  upon  the  assumption  that  the  in¬ 
vention  represented  by  the  condenser-charging-cir¬ 
cuit  claims  involved  in  Interference  76,771  is  a  dif¬ 
ferent  invention  from  the  condenser-charging  circuit 
represented  by  the  said  claims  12  and  14 : 

“because  A  is  successful  in  establishing  title  to 
B’s  automobile  he  should  [not]  also  be  given  B’s 
house.” 

B.  The  appellee  reenforces  his  argument  by  reference 
to  in  re  Allsop  and  Sibsen,  58  App.  D.  C.  187,  26  F.  2d 
559. 

C.  The  appellant’s  conduct,  in  failing  to  move  under 
rule  109,  has  cast  a  continual  cloud  on  the  Miller 
patent,  leaving  the  public  in  a  continual  state  of  un¬ 
certainty  for  a  long  period,  pp.  8  and  9. 

These  first  and  second  grounds  of  estoppel  correspond, 
as  before  stated,  pp.  6  to  9,  to  the  first  two  conclusions  of 
law  of  the  District  Court. 
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3.  The  third  ground  of  estoppel,  however,  is  not  the 
same  as  that  involved  in  the  District  Court’s  third  conclu¬ 
sion  of  law,  discussed  on  the  said  p.  9,  supra.  On  the  con¬ 
trary,  it  is  a  brand-new  ground  of  estoppel,  never  before 
raised  either  in  the  Patent  Office  or  the  District  Court.  It 
is  presented  for  the  first  time  in  this  Court  of  Appeals. 

The  District  Court’s  third  conclusion  of  law,  as  before 
explained,  was  on  the  ground  of  election  and  abandonment . 

In  view  of  the  demonstration  in  the  appellant’s  main 
brief,  referred  to  on  pp.  9  and  10,  supra,  however,  the  appel¬ 
lee  desires  now  to  forget  that  the  District  Court  had  ever 
previously  used  the  word  abandonment. 

The  appellee’s  third  ground  of  estoppel,  therefore,  is  not 
election  and  abandonment,  but,  rather,  the  newly-conjured- 
up  ground  of  election  and  res  judicata. 

This  is  even  more  of  a  surprise  than  the  District  Court’s 
holding  involving  estoppel  upon  the  ground  of  election  and 
abandonment.  The  matter  of  election  and  abandonment 
was,  at  least,  included  in  the  findings  of  the  District  Court, 
but  this  matter  of  election  and  res  judicata  is  to  be  con¬ 
sidered  for  the  first  time  in  this  Court  of  Appeals. 
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V.  SUMMARY  OF  ARGUMENT 

1.  The  Complaint  Should  Have  Been  Dismissed,  With- 

j 

out  Prejudice,  as  Premature. 

I 

2.  The  Appellee’s  First  Ground  of  Estoppel  is  Not  Well 

Founded.  j 

Though  the  appellant  did  not  present  the  said  oscilla- 
tory-condenser-c/mr^i^-circuit  claims  12  and  14  in  the  con- 
tinuation-in-part  application,  Serial  No.  311,724,  within 
two  years  of  the  grant  of  the  Miller  patent  2,073,247,-  he 
did,  within  the  two-year  period,  present  those  identical 
claims  in  application,  Serial  No.  685,501,  and  their  subject- 
matter  in  application,  Serial  No.  33,  733.  As  explained  on 
pp.  45  to  47  of  the  appellant’s  main  brief  on  this  Appeal 
9363,  it  was  not  necessary  to  present  earlier  the  identical 
wording  of  the  said  claims  12  and  14  in  application,  Serial 
No.  33,733. 

A.  As  appears  from  the  quotation  on  p.  12,  supra,  the 
appellee’s  argument  as  to  application,  Serial  No. 
685,501,  is  based  upon  the  assumption  that  the  de¬ 
cision  supporting  the  dissolution  of  Interference 
74,402  became  “final”.  This  argument  is  not  sound. 
However  that  may  be,  that  is  a  matter  that  is  to  be 
decided  by  this  Court  in  Appeal  9361.  If  this  Court 
should  hold  that  the  said  decision  was  not  “final”, 
then  the  appellee  appears  to  agree  that  his  whole 
argument  completely  falls,  and  the  appellant  is  en¬ 
titled  to  a  reversal  upon  that  one  ground  alone. 

B.  The  appellant’s  similar  argument  based  on  the  ad¬ 
mitted  fact  that  application,  Serial  No.  311,724  is 
likewise  a  continuation-in-part  of  application,  Serial 
No.  33,733,  appears  to  be  equally  valid.  Unless  this 
Court  should  agree  with  the  appellee  that  the  appel¬ 
lant’s  award  of  priority  in  Interference  76,771,  cov¬ 
ered  merely  language,  and  not  substance,  it  will 
agree  with  the  appellant  that,  having  been  awarded 
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priority  as  to  the  oscillatory  condenser -charging 
circuit  in  Interference  76,771,  he  is  entitled  to  the 
precise  wording  of  claims  12  and  14  also. 

C.  The  appellant  is  entitled  to  the  said  claims  12  and 
14  even  if  he  would  lose  nothing  if  they  were  not  al¬ 
lowed  to  him.  However  that  may  be,  this  is  not  an 
issue  before  the  Court 

3.  The  Appellee’s  Second  Ground  of  Estoppel  is  Like¬ 
wise  Not  Well  Founded. 

The  purpose  of  Rule  109  is  to  require  that  all  common  sub¬ 
ject  matter  between  the  parties  be  litigated  at  one  and  the 
same  time.  All  common  subject  matter  relating  to  the 
oscillatory  condenser -charging  circuit  was  so  litigated.  The 
Rule  did  not  require  that  the  precise  language  of  claims  12 
and  14  be  presented  during  the  motion  period  in  Interfer¬ 
ence  76,771. 

A.  Though  the  appellee  attempts  to  distinguish  between 
the  International-Cellucotton  and  the  American- 
Cyanamid  cases,  on  the  one  hand,  and  the  DuPont 
case,  on  the  other,  the  fact  is  that  all  of  them  are  in 
the  same  category.  The  appellee’s  example  of  the 
automobile  and  the  house  is  quite  apt.  None  of 
these  decisions  would  admittedly  have  any  bearing 
whatever  in  a  case  where  only  the  automobile  is 
alone  involved,  and  where  the  only  question  is  wheth¬ 
er,  having  won  the  invention  relating  to  the  automo¬ 
bile,  the  winning  party  may  have  further  claims  di¬ 
rected  to  the  same  automobile;  and  where  he  is  not 
seeking  any  claims  to  the  different  invention,  the 
house. 

B.  The  appellee’s  argument  relating  to  the  Allsop-and- 
Sibsen  case  is  based  upon  the  same  fallacy. 

C.  The  appellant  has  done  more  than  cast  a  cloud  on 
the  Miller  patent.  It  was  not  a  cloud  at  all.  It  was 
a  complete  blackout.  Nothing  that  the  appellant 
has  done  has  led  the  public  into  any  state  of  un¬ 
certainty. 


4.  The  Appellee’s  Third  Ground  of  Estoppel  Can  Not 
Be  Supported. 

In  the  first  place,  it  is  not  before  this  Court  for  considera¬ 
tion.  It  was  not  included  in  the  District  Court’s  findings  of 
fact  and  conclusions  of  law,  nor,  for  that  matter,  in  the 
decisions  of  the  Patent  Office,  either.  It  originated  entirely 
with  the  appellee,  for  the  first  time,  in  this  Court,  and  with¬ 
out  any  support  therefor  in  the  pleadings. 

In  the  second  place,  by  presenting  the  claims  on  appeal  in 
several  applications,  the  appellant  did  not  elect  to  prose¬ 
cute  them  in  one  application,  rather  than  another. 

Even  if  he  had  elected,  however,  no  estoppel  can  arise 
therefrom;  there  must  be  something  additional  to  the  so- 
called  election  to  invoke  an  estoppel.  The  District  Court 
has  found  that  something  additional  in  an  alleged  abandon¬ 
ment.  The  appellee,  however,  has  now  himself  abandoned 
the  contention  as  to  abandonment.  He  invokes,  instead, 
therefore,  the  principle  of  res  judicata.  There  is  not  the 
slightest  basis  for  this  argument  as  to  election  and  res 
judicata. 

5.  The  Appellant  Has  Not  Received  a  Proper  Trial  in 
the  District  Court. 
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VL  ARGUMENT 

1.  The  Complaint  Should  Have  Been  Dismissed,  With¬ 
out  Prejudice,  as  Premature. 

Attention  is  invited  to  the  discussion  of  Point  1,  on  pp. 
21  to  38  of  the  appellant  ’s  main  brief  on  this  Appeal  9363. 
It  is  believed  that  this  principle  of  law  is  decisive  of  the 
whole  case. 

The  appellee  has  not  denied  the  fact,  demonstrated  on  p. 
24  of  the  appellant’s  main  brief,  that  all  of  the  claims  of  this 
application,  Serial  No.  311,724,  involve  only  a  single  inven¬ 
tion.  The  complaint  in  this  suit,  therefore,  should  have 
been  dismissed,  without  prejudice,  as  premature. 

This  is  a  matter  discussed  more  fully  on  p.  17  of  the  reply 
brief  in  Appeal  9361. 

2.  The  Appellee’s  First  Ground  of  Estoppel  is  Not  Well 
Founded. 

That  the  appellant  did  not  present  the  said  two  oscilla- 
tory-condenser-cto^w^-circuit  claims  12  and  14  in  appli¬ 
cation,  Serial  No.  311,724,  involved  on  this  appeal,  within 
two  years  of  the  date  of  issue  of  the  Miller  patent  2,073,247 
is  without  significance  since,  as  explained  on  p.  40  of  the 
appellant’s  main  brief  on  this  Appeal  9363,  this  application 
is  a  continuation-in-part  of  two  other  applications. 

A.  Application,  Seriu,  No.  685,501. 

As  to  application,  Serial  No.  685,501,  the  appellee’s  only 
contention  is  that,  since  the  appellant  did  not  appeal  in 
1941  from  the  Patent  Office  decision  supporting  the  dis¬ 
solution  of  Interference  74,402,  he  has  permitted  that  ruling 
to  become  “final”. 
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The  appellant  believes  that  that  erroneous  decision  can 
not  destroy  the  fact  that  application,  Serial  No.  311,724,  is 
a  continuation-in-part  of  application,  Serial  No.  685,501. 

Whether  that  ruling  did  or  did  not  become  “  final  ”,  how¬ 
ever,  is  a  matter  that  this  Court  will  decide  in  Appeal  9361. 

If  this  Court  should  rule  that  it  did  not  become  “final”, 
then,  since,  as  before  stated,  p.  4,  the  appellee  does 
not  dispute  that  the  original  application,  Serial  No.  685,501, 
did  originally  disclose  an  oscillatory  condenser-charging 
circuit,  the  decision  of  the  District  Court  must  be  reversed 
on  that  one  ground  alone. 

B.  Application,  Serial  No.  33,733 

Even  if  this  Court  should  rule  that  the  decision  support¬ 
ing  the  dissolution  of  Interference  74,402,  did  become 
“final”,  however,  and  even  if  it  should  rule  that  the  appli¬ 
cation,  Serial  No.  311,724,  is  not  entitled  to  the  status  of  a 
continuation-in-part  of  application,  Serial  No.  685,501,  these 
rulings  would  not  necessarily  determine  the  decision  of  this 
appeal. 

Attention  has  already  been  invited,  p.  15,  supra ,  to 
pp.  45  to  47  of  the  appellant’s  main  brief  on  this  Appeal 
9363,  demonstrating  that  it  is  not  necessary  that  the  “iden¬ 
tical”  claims  be  presented  within  the  two-year  period.  It 
is  sufiicient  that  the  subject-matter  of  those  claims  be  pre¬ 
sented  during  that  period. 

The  appellee  admits  that  the  appellant  did  seasonably 
present  the  subject-matter  of  the  oscillatory  condenser- 
charging-civcmt  claims  12  and  14  in  application,  Serial  No. 
33,733,  of  which  application,  Serial  No.  311,724,  is  also  a 
continuation-in-part. 
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Since  the  appellant  did  present  the  subject-matter  of  the 
said  claims  12  and  14  in  his  application,  Serial  No.  33,733, 
within  the  two-year  period,  and  since  application,  Serial 
No.  311,724,  is  entitled  to  the  benefit  of  the  filing  date  there¬ 
of,  therefore,  the  appellee’s  objection  that  the  said  claims 
were  presented  too  late  in  application,  Serial  No.  311,724, 
again  falls;  and  the  appellant  is  entitled  to  a  reversal  for 
this  one  reason  alone  also. 

The  appellee  admits  that  the  appellant  was  awarded 
priority  as  to  the  subject-matter  of  the  oscillatory  con- 
denser -charging  circuit.  Under  the  doctrine  of  Blackford 
v.  Wilder,  28  App.  D.  C.  535,  551,  and  ex  parte  Dosch,  7 
U.S.P.Q.  96,  as  demonstrated  on  pp.  38  and  39  of  the  appel¬ 
lant’s  main  brief  on  Appeal  9363,  therefore,  the  appellant 
is  entitled  to  present  also  the  said  claims  12  and  14. 

The  appellee’s  argument,  on  p.  5  of  his  brief,  that  the 
said  two  claims  12  and  14  are  not  “identical”  with  the 
claims  involved  in  Interference  76,771,  appears  to  be  be¬ 
side  the  point.  Blackford  v.  Wilder  and  ex  parte  Dosch, 
supra,  were  also  concerned  with  claims  that  were  not  “iden¬ 
tical”. 

Also  beside  the  point  is  the  appellee’s  wholly  different 
argument  that  claims  12  and  14  “must  have  been”  con¬ 
sidered  patentably  different  from  the  claims  involved  in 
Interference  76,771. 

It  is  not  clear,  moreover,  why  the  appellee  should  have 
to  resort  to  conjectural  “  must-have-been ’s”.  On  pp.  11 
to  13  of  his  main  brief  on  Appeal  9363,  the  appellant  demon¬ 
strated  that  the  said  claims  12  and  14  and  the  counts  of 
Interference  76,771  are  directed  to  the  same  invention.  In¬ 
stead  of  conjuring  up  “  must-have-been ’s”,  the  appellee  has 
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it  in  liis  power  to  show  to  this  Court  that  there  is  something 
wrong  with  that  demonstration,  if  such  be  the  case. 

The  appellee  says  that 

* *  it  is  not  the  practice  to  allow  claims  which  do  not  dif¬ 
fer  materially  from  each  other.’ ’ 

Attention  is  therefore  invited  to  pp.  33  and  34  of  the  appel¬ 
lant’s  main  brief  on  this  appeal,  where  the  appellant  quoted 
from  this  court’s  decision  in  Hoover  Co.  v.  Coe,  79  App. 
D.  C.  172, 175, 144  F.  2d  514,  517 : 

“Theoretically  each  patent  claim  is  a  distinct  inven¬ 
tion.  Therefore,  the  refusal  of  any  single  claim  ap¬ 
pears  in  the  pleadings  under  Section  4915,  R.  S.  as  the 
refusal  of  a  patent  on  a  distinct  invention.  Actually, 
however,  in  applications  containing  multiple  claims 
the  claims  often  do  not  represent  distinct  inventions 
but  only  different  ways  of  describing  a  single  inven¬ 
tion”  (italics  supplied). 

On  p.  52  of  his  main  brief  on  this  Appeal  9363,  the  appel¬ 
lant  quoted  also  from  this  Court’s  decision  in  Chapman  v. 
Beede,  54  App.  D.  C.  209,  296  F.  956,  959,  where  this  court 
referred  similarly  to 

“claims  of  the  same  scope* *  (italics  supplies). 

Attention  is  invited  also  to  pp.  34  and  35  of  the  appellant’s 
said  main  brief,  quoting  similarly  from  a  similar  statement 
by  the  Court  of  Customs  and  Patent  Appeals,  in  Applica¬ 
tion  of  Wood,  155  F.  2d  547,  551 : 

“an  applicant  for  a  patent  has  the  right  to  express  in 
a  single  application  and  in  more  than  one  claim  the 
same  invention,  although  worded  in  different  language 
or  including  elements  omitted  in  other  claims.  *  •  * 
patent  lawyers  usually  present  and  are  by  the  Patent 
Office  permitted  to  present  several  claims  covering 
the  same  invention,  though  worded  in  different  lan¬ 
guage”  (italics  supplied). 
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Attention  is  invited  further  to  p.  39  of  the  appellant’s  said 
main  brief,  quoting  from  ex  parte  Dosch,  supra: 

“The  claims  in  that  interference  were  directed  to  the 
same  subject  matter  as  the  claims  on  appeal”  (Italics 
supplied). 

C.  The  Argument  as  to  “Lose  Nothing” 

In  all  these  cases,  if  the  appellee’s  argument  is  sound,  the 
party  who  sought  the  allowance  of  the  additional  claims  had 

“nothing  to  lose  by  the  refusal  to  allow  the  appealed 
claims.” 

In  all  those  cases,  nevertheless,  it  was  decided  that  the 
party  seeking  the  allowance  of  those  additional  claims  was 
the  best  judge  of  that. 

There  was  a  time  when  the  Patent  Office  held  that  Miller 
was  entitled  not  only  to  the  claims  involved  in  Interference 
76,771,  but  also  to  these  identical  claims  12  and  14,  and  that 
the  appellant  was  not  so  entitled.  The  appellant  insists,  in 
order  to  prevent  further  possible  controversy,  that  he 
should  now  have  all  claims  directed  to  the  oscillatory  con- 
denser -charging  circuit  that  the  Patent  Office  had  formerly 
allowed  to  Miller. 

Whether  the  appellant  has  anything  “to  lose”,  however, 
is  an  issue  of  fact,  without  evidence  in  support  thereof,  that 
was  not  raised  in  the  District  Court,  nor  by  the  pleadings, 
nor  even  in  the  Patent  Office.  It  is,  therefore,  not  an  issue 
involved  on  this  appeal. 

3.  The  Appellee’s  Second  Ground  of  Estoppel  is  Like¬ 
wise  Not  Well  Founded. 

A.  The  Intern  ationaIi-Ceieu cotton,  the  American  - 
Cyan  amid  and  the  DuPont  Cases. 

The  International-Cellucotton,  the  American-Cyanamid 
and  the  DuPont  cases,  supra,  were  all  alike  in  that  all  three 
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cases  had  to  do  with  the  question  whether,  after  there  has 
been  an  interference  involving  one  invention  X  as  the  issue, 
the  doctrine  of  estoppel  in  pais  may  be  invoked  against 
the  winning  party  with  respect  to  an  entirely  different  in¬ 
vention  Y.  These  are  referred  to  by  the  appellee  as  the 
automobile  and  the  house. 

In  the  present  case,  on  the  other  hand,  the  claims  in¬ 
volved  in  Interference  76,771  and  claims  12  and  14  involved 
on  this  appeal  all  represent  the  same  invention,  namely,  an 
oscillatory  condenser -charging  circuit. 

Under  these  circumstances,  the  doctrine  of  Blackford  v. 
Wilder  and  ex  parte  Dosch,  supra,  applies. 

The  appellee  appears  to  agree  with  the  appellant’s  dem¬ 
onstration,  on  pp.  49  and  50  of  his  main  brief  on  this  Ap¬ 
peal  9363,  that  the  appellant  cannot  be  held  estopped  on  the 
ground  of  res  judicata. 

But  that  is  the  only  kind  of  estoppel  that,  this  Court  of 
Appeals  has  held,  can  possibly  be  invoked  for  failure  to 
move  under  Rule  109. 

As  explained  on  pp.  50  to  53  of  his  said  main  brief  on 
this  Appeal  9363,  moreover,  the  appellant  demonstrated 
that,  even  if  this  were  not  so,  the  principles  of  estoppel  in 
pais  are  likewise  inapplicable. 

B.  The  Allsop-and-Sibsen  Case. 

In  the  Allsop-and-Sibsen  case,  supra,  like  the  Cellucotton, 
the  DuPont  and  the  American-Cyanamid  cases,  supra,  two 
different  inventions  X  and  Y  were  involved.  Allsop  and 
Sibsen  had  filed  two  applications,  one  of  which  they  con¬ 
cealed  from  their  opponent  Buckley  during  an  interference 
involving  the  invention  X  only.  After  winning  the  inter- 
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ference,  and  after  the  issuance  of  the  Buckley  patent,  they 
sought  a  further  interference  with  the  Buckley  patent  upon 
the  basis  of  the  second  invention  Y  disclosed  in  the  pre¬ 
viously  concealed  application.  And  it  was  held  that  Allsop 
and  Sibsen  were  estopped  to  contest  the  second  invention 
Y,  because  of  their  inequitable  conduct  in  concealing  their 
application  from  Buckley  at  a  time  when,  had  they  not  so 
concealed  it,  Buckley  might  have  moved  to  include  it  in  the 
interference. 

In  the  present  case,  on  the  other  hand : 

First,  claims  12  and  14  involved  on  this  appeal  cover 
the  same  condenser-cftar^zn^-circuit  invention  as  had  been 
involved  in  Interference  76,771,  and  not,  as  in  the  Allsop- 
Sibsen  case,  a  different  invention ; 

Secondly,  the  issue  as  to  claims  12  and  14  was,  therefore, 
res  judicata,  as  against  Miller,  whereas  there  could  be  no 
holding  of  res  judicata  as  against  Buckley  as  to  the  inven¬ 
tion  Y,  because  the  invention  Y  had  never  been  litigated; 
and 

Thirdly,  again  unlike  the  Allsop-and-Sibsen  case,  where 
Buckley  did  not  have  access  to  the  concealed  application, 
Miller  did  have  access  to  the  appellant’s  application. 

There  were  still  fourth  and  fifth  reasons  for  the  holding 
of  estoppel  as  against  Allsop  and  Sibsen. 

Since  the  issue  of  the  Buckley  patent, 

“the  public,  of  course,  has  been  excluded  from  the 
practice  of  the  invention.  Should  a  patent  be  issued 
to  the  appellants  [Allsop  and  Sibsen],  it  is  apparent 
that  the  public  would  be  excluded  from  practicing  the 
invention  for  a  further  period  of  17  years  from  its 
date.” 

No  such  considerations  apply  in  the  present  instance.  The 
oscillatory-condenser-char^iw^-circuit  claims  12  and  14  in- 
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volved  on  this  appeal  cover  the  same  invention  as  the  os- 
cillatory-condenser-c/iar^w^-circuit  claims  adjudicated  in 
Interference  76,771.  The  allowance  of  the  said  claims  12 
and  14,  as  explained  on  p.  52  of  the  appellant’s  main  brief 
on  this  Appeal  9363,  therefore,  will  not  increase  the  monop¬ 
oly  covered  by  the  claims  involved  in  Interference  76,771, 
because  all  these  claims  will  appear  in  the  same  patent. 

C.  Was  It  a  Cloud  or  a  Blackout? 

As  for  the  fifth  reason,  in  the  Allsop-and-Sibsen  case, 
the  injury  to  the  public  would  have  resulted  from  action 

“directly  attributable  to  the  deliberate  failure  of  the 
appellants  to  act  when  they  should  have  acted.” 

In  the  present  case,  on  the  other  hand,  not  only,  as  just 
demonstrated,  will  the  public  not  be  injured,  but  the  appel¬ 
lant  did  take  prompt  action  to  assert  his  rights. 

He  was  prompt  in  copying  claims  12  and  14  into  his  orig¬ 
inal  application,  Serial  No.  685,501,  as  soon  as  the  Miller 
patent  2,073,247  issued.  When  the  Patent  Office  erroneously 
held,  in  Interference  74,402,  that  the  appellant’s  original 
application  did  not  disclose  an  oscillatory  condenser-c/iar<7- 
ing  circuit,  he  took  action  also  in  two  further  applications, 
Serial  Nos.  33,733  and  311,724,  resulting  in  an  award  of 
priority  to  him  as  the  prior  inventor  of  the  oscillatory  con- 
densev-charging  circuit. 

As  a  result  of  this  prompt  action,  the  appellant  did  more 
than  merely  “cast  a  continual  cloud  over  the  Miller  pat¬ 
ent.”  He  produced  very  promptly  a  complete  blackout; 
for  when  Miller’s  reissue  patent  22,572  issued,  as  before 
explained,  p.  8,  it  contained  not  a  single  one  of  the  claims 
of  his  original  patent  directed  to  the  oscillatory  condenser- 
charging  circuit. 

This  answers  also  the  appellee’s  argument  about  the 
public  being  in  a  “state  of  uncertainty.”  The  public  has 
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been  in  no  “state  of  uncertainty,’ ’  since  at  least  February 
of  1939,  when,  according  to  p.  2  of  his  brief,  the  appellee 
admits  that  Interference  76,771  was  declared. 

And  the  only  reason  for  the  public’s  “state  of  uncer¬ 
tainty”  even  as  late  as  up  to  February  of  1939  was  the 
previous  erroneous  decision  of  the  Patent  Office  dissolving 
Interference  74,402. 

4.  The  Appellee’s  Third  Ground  of  Estoppel  Can  Not  be 
Supported. 

The  third  finding  of  fact  (App.  67)  is  to  the  effect  that, 
after  the  dismissal  of  his  appeal  by  the  Board  of  Appeals, 
referred  to  on  p.  9,  supra , 

“the  plaintiff  thereafter  cancelled  the  claims  above  re¬ 
ferred  to”  (italics  supplied). 

This  finding  as  to  cancellation  was  based  upon  the  uninten¬ 
tional  misleading  of  the  District  Court  referred  to  on  p.  14 
of  the  appellant’s  reply  brief  on  Appeal  9361.  When  the 
part  document  there  mentioned  became  amplified,  it  was 
found  that  that  finding  could  no  longer  be  sustained ! 

The  third  conclusion  of  law  similarly  reads : 

“3.  By  reason  of  his  election  to  prosecute  in  appli¬ 
cation  No.  33,733,  claims  corresponding  to  the  claims 
here  in  issue,  and  by  his  abandonment  of  such  claims 
in  that  application  after  they  had  been  finally  rejected, 
the  plaintiff  has  forfeited  any  right  to  such  claims” 
(italics  supplied). 

With  the  amplification  of  that  part  document,  of  course, 
this  holding  as  to  abandonment  also  could  no  longer  be  sus¬ 
tained. 

Quoting  from  p.  9  of  the  appellee’s  brief,  however, 

“The  third  ground  of  estoppel  is  based  on  the  action 
of  the  appellant  in  electing  to  assert  the  present  ap¬ 
pealed  claims  in  his  application  No.  33,733,  and  on  his 
acceptance ,  in  that  application,  of  a  final  ruling  that  he 
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was  estopped  to  obtain  the  allowance  of  such  claims  by 
reason  of  his  failure  to  present  them  in  interference 
No.  76,771”  (italics  supplied). 

As  a  consequence  of  this  alleged  “election”  and  acceptance, 

p.  2, 

“Appellant  having  elected  to  prosecute  the  appealed 
claims  in  his  application  No.  33,733,  and  having  been 
there  finally  held  not  to  be  entitled  to  them,  the  ques¬ 
tion  presented  by  the  present  appeal  is  res  judicata ” 
(italics  supplied). 

This,  as  already,  explained,  p.  14,  supra,  is  not  the  same 
as  the  third  ground  of  alleged  estoppel  found  by  the  Dis¬ 
trict  Court. 

The  appellee  no  longer  asserts,  as  he  asserted  in  the  Dis¬ 
trict  Court,  that  the  plaintiff  “cancelled  the  claims,”  as  a 
consequence  of  which  assertion,  the  District  Court  was  led 
to  make  its  third  finding  of  alleged  fact;  and  he  no  longer 
asserts,  as  he  asserted  in  the  District  Court,  that  the  ap¬ 
pellant  abandoned  the  said  claims,  as  a  consequence  of 
which  assertion,  the  District  Court  adopted  the  third  con¬ 
clusion  of  law. 

The  appellee  has  now,  therefore,  repudiated  both  the 
third  finding  of  fact  and  the  third  conclusion  of  law,  which 
he  himself  drafted,  relating  to  election  and  abandonment, 
and  is  urging,  instead,  a  brand-new  ground  of  alleged  es¬ 
toppel,  resting  rather  on  election  and  res  judicata. 

The  appellee’s  new  argument,  not  as  to  election  and 
abandonment,  but  rather  as  to  election  and  res  judicata,  is 
even  more  of  a  surprise  than  the  District  Court’s  holding 
as  to  election  and  abandonment.  It  had  never  been  raised 
either  in  the  Patent  Office  or  the  District  Court,  and  it  was 
not  supported  by  the  pleadings. 

At  the  bottom  of  p.  10  and  the  top  of  p.  11,  the  appellee 
quotes  from  the  decisions  of  the  Board  of  Appeals  and  the 
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primary  examiner.  What  these  decisions  amount  to,  will 
be  explained  hereinafter,  pp.  29  to  31. 

For  the  present,  it  is  sufficient  to  observe  that  they  relate 
only  to  matters  of  election  only. 

The  appellee  does  not,  however,  base  his  argument  on 
election  alone.  The  appellee  contends  for  estoppel  in  the 
event  only  that  there  has  been  an  election  plus  something 
else. 

The  District  Court  said  that  that  something  else  was  an 
abandonment ,  resulting  from  an  alleged  cancellation  of  the 
claims. 

It  now  appearing,  however,  from  the  amplified  part- 
document  before  mentioned,  that  the  claims  were  not  can¬ 
celled,  the  appellee  has  now  changed  the  District  Court’s 
mind,  as  to  “election”  plus  abandonment.  He  says  now 
that  it  should  have  been  “election”  plus  res  judicata. 

The  appellee’s  present  third  ground  of  estoppel,  as  ap¬ 
pears  from  the  quotations  on  pp.  26,  27,  supra,  therefore,  is 
that  the  appellant  elected  to  prosecute  the  said  claims  12  and 
14  involved  on  this  appeal  in  application,  Serial  No.  33,733, 
and  that  he  accepted,  as  final,  the  ruling  by  the  Board  of 
Appeals  dismissing  his  appeal  upon  the  technicality  re¬ 
ferred  to  on  p.  9,  supra,  as  a  consequence  of  which  the 
matter  is  now  res  judicata. 

The  appellant  made  it  very  plain,  in  his  main  brief,  as 
explained  on  pp.  9  and  10,  supra,  however,  that  he  made  no 
election,  that  he  did  not  accept  as  “final”  the  dismissal  of 
his  appeal  by  the  Board  of  Appeals,  and  that  those  very 
same  identical  claims  12  and  14,  under  a  different  number¬ 
ing,  are  at  this  very  moment  still  on  file  in  his  application, 
Serial  No.  33,733. 
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If  there  has  been  any  “election”  as  to  which  of  the 
appellant’s  three  applications  should  contain  these  claims, 
the  appellant  would  point  out  that  his  first  “election”  was 
in  his  original  application,  Serial  No.  685,501.  It  was  the 
erroneous  decision  that  led  to  the  dissolution  of  Interfer¬ 
ence  74,402  that  forced  him  also  to  present  the  subject- 
matter  of  those  claims  in  his  two  additional  applications, 
Serial  Nos.  33,733  and  311,724. 

The  appellant  cannot,  at  this  time,  be  compelled  to  elect 
whether  to  prosecute  these  two  claims  12  and  14  in  any  of 
his  three  applications,  Serial  Nos.  685,501,  33,733  and 
311,724.  The  appellant  must  be  permitted  to  prosecute 
the  said  two  claims  12  and  14  in  all  three  applications,  until 
there  shall  have  been  a  final  ruling  by  this  Court  as  to 
whether  the  appellant’s  original  application,  Serial  No. 
685,501,  did  or  did  not  disclose  an  oscillatory  condenser- 
charging  circuit. 

The  appellant  will  now  discuss  the  decisions  of  the 
Board  of  Appeals  and  the  primary  examiner  to  which  the 
appellee  makes  reference  at  the  bottom  of  p.  10  and  the  top 
of  p.  11. 

On  p.  11,  the  appellee  refers  to  the  following  comment  of 
the  primary  examiner  (App.  568) : 

“  •  •  •  it  is  thought  that  an  election  to  prosecute  such 
claims  in  Serial  #33,733  is  clearly  indicated.” 

The  primary  examiner’s  holding  did  not  constitute  a  ruling 
either  as  to  “election”  and  abandonment  or  “election”  and 
acceptance,  and  it  was  rendered  on  October  5,  1943  (App. 
561),  even  before  the  Board’s  dismissal  of  the  appeal  be¬ 
fore  mentioned,  p.  9,  on  December  20,  1943  (App.  555). 
If  anything,  it  related  merely  to  an  “election”  alone. 

But  the  Board  of  Appeals  declined  to  support  the  pri¬ 
mary  examiner  even  as  to  that  one  matter  of  “election.” 
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Perhaps,  the  Board  of  Appeals  appeared  to  reason,  the 
facts  would  show  that  the  appellant  was  entitled  to  prose¬ 
cute  the  same  claims  in  more  than  one  application.  The 
most  that  the  Board  of  Appeals  cared  to  do,  therefore,  was 
to  make  inquiry  on  the  point  (App.  572) : 

“Further  it  is  not  clear  from  this  record  just  why 
claims  12  and  14  should  be  presented  in  this  case  rather 
than  in  the  earlier  filed  application  Serial  No.  33,733, 
which  was  involved  in  Interference  No.  76, 771/ ' 

This  falls  considerably  short  of  a  holding  as  to  an  “elec¬ 
tion”  plus  an  abandonment  or  an  “election”  plus  an  ac¬ 
ceptance.  It  does  not  constitute  a  holding  to  the  effect  that 
there  had  been  even  an  “election”  alone. 

Since  the  decision  of  the  primary  examiner  has  not,  even 
yet,  become  final,  the  whole  framework  built  up  by  the  ap¬ 
pellee  as  to  this  third  ground  of  estoppel  on  the  basis  of 
“election”  and  res  judicata  collapses. 

On  p.  10,  however,  the  appellee  says  that  the  Patent  Office 
has  already  made  a  ruling  as  to  res  judicata,  and  refuses  to 
waive  it: 

“In  the  present  case,  the  Patent  Office  has  refused  to 
waive  the  ground  of  res  judicata.” 

This  is  a  further  positive  mis-statement,  obviously  orig¬ 
inating,  owing  to  press  of  duties,  through  the  solicitor  con¬ 
fusing  his  argument  on  this  appeal  with  an  almost  identical 
argument,  with  the  same  citation  of  authorities,  on  p.  9 
of  the  appellee's  brief  on  Appeal  9361. 

The  Patent  Office  has  never  held  that  the  primary  exam¬ 
iner's  holding  in  application,  Serial  No.g83,733,  has  ever 
become  “final,”  or  res  judicata,  and  neither  has  the  Dis¬ 
trict  Court;  so  there  was  nothing  to  “waive.”  On  the  con¬ 
trary,  as  before  explained,  pp.  9  and  10,  the  head  of  the 
Patent  Office,  the  Commissioner  of  Patents,  overruled  the 
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action  of  the  Board  of  Appeals  dismissing  the  appeal,  and 
restored  the  said  two  claims  12  and  14,  under  the  new  num¬ 
bering  103  and  105  (App.  558),  for  consideration  by  the 
Patent  Office  on  their  merits. 

The  last  paragraph  on  p.  11  of  the  appellee’s  brief  is 
no  answer  to  the  last  two  paragraphs  on  p.  55  of  the  ap¬ 
pellant’s  main  brief  on  this  Appeal  9363. 

5.  The  Appellant  Has  Not  Received  a  Proper  Trial  in 
the  District  Court. 

Reference  is  made  to  the  concluding  pages  of  all  three 
of  the  appellant’s  main  briefs,  and  to  the  introductory 
pages  of  the  reply  briefs. 

VII.  CONCLUSION 

The  complaint  should  have  been  dismissed,  without  prej¬ 
udice,  as  premature. 

There  is  no  basis  for  the  first  ground  of  estoppel.  The 
appellant  presented  the  precise  claims  12  and  14  season¬ 
ably  in  his  application,  Serial  No.  685,501,  and  their  sub¬ 
ject  matter  seasonably  in  application,  Serial  No.  33,733. 

There  is  no  basis  for  the  second  ground  of  estoppel,  un¬ 
less  this  Court  will  overrule  its  own  decision  in  Blackford 
v.  Wilder,  supra. 

The  third  ground  of  estoppel  is  not  even  before  this 
Court  for  consideration,  as  it  was  not  included  in  the  find¬ 
ings  of  fact  or  conclusions  of  law,  was  not  considered  by 
the  Patent  Office,  and  was  not  supported  by  the  pleadings. 

The  appellant  did  not  receive  in  the  District  Court  the 
trial  that  Congress  has  provided  for. 
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It  is,  therefore,  respectfully  submitted  that  the  decision 
of  the  District  Court  should  be  reversed. 

Respectfully  submitted, 

DAVID  RINES, 

Attorney  for  the  Appellant. 

Frank  W.  Dahn, 

Of  Counsel , 
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